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In this Bulletin are the three Msnuals.

Manugal 1 is for National Centers
Manual 2 is for School Co-ordinators
Manual 3 is for Test Administrastors

Note that Manual 3 is written in three sections, namely
Population I, Population II and Population IV. The page
numbering is wiﬁpin sections. However, the paragraph

numbering goes across sections. This has been doze so as

to minimize errors when and if errata to Manual 3 are sent
out. If National Centers do not change the paragraph num-
bering, then test administrators for Populations II and IV
should be informed ﬁot to worry about the missing paragraphs.

Further please note that changes should be made in the directions

on the front cover of some test booklsts to correspond with

that which the test administrator reads as directions from
Manual 3.

If you have any queries, please do not hesitate to contaoct

the Co-ordinator in Hamburg. ;
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SECTION T

ASSUMPTIONS TO MANUAL 1

In writing this Manual, the following assumptions have been mades
That there will be a Stage 3 for the testing of Civic Education,
fnglish as a Foreign Language and French as a Foreign Language.

This document deals only with Stage 2, i.e., it is assumed that all
countries will be testing Science with or without Mother Tongue
(Reading Comprehension with or without Literature) It is further
assumed that 2ll countries will administer the short Word Knowledge
test and appropriate questionnaires and attitude and descriptive
scales. As a national option National Centers may also administer
gsome other measure of scholastic ahility; the scores on such an addi-
tional test are to be reported in stanines.

That answer cards are used to collect information from students
(except for Booklet 2 - See Page 22)‘and teachers. (Note: Nationel
Centers not using answer cards must make appropriate changes in
their procedures for items 1 to 10 of Section V.)

That a form (Student Name Form) is used to obtain the names of all
gtudents falling within the defined target populations. Note: in
large schools where there are likely to be mcre than 40 students

in a given target population, a sub-sampling procedure should be
followed. (See Page 6)

That schools are sent a form (Teacher Name Form) for obtaining the
names of all teachers who are teaching the subjects being tested in
that school for at least 5% of their teaching load. (Note: a teacher
here is defined as a person giving instruction in the subject being
tested, whether he is certified to do so or not.) This form will

be uzed for indicating which documents are to be sent to which
teacher.

That a Student Envelope is provided for containing all the documents
to be used by a particular student. If deemed necessary, more than

one Student Envelope may be used to ensure the privacy of the returns.

That a Teacher Envelope is provided for containing all the documents
to be used by a particular teacher and a Teacher Return Envelope

is also provided for returning a particular teacher's answer card to

- P e e e eme e o
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the National Center.

That a School Coordinator (in some case a single individual may
serve as a coordinator for several schools) responsible for the
testing program within each school will be appointed. In some
instances this mey be the School Principal himself. In Manuals

1, 2, and 3 all references are made to the School Coordinator.

That there will be individuals (in most countries, teachers) who
will be responsible for the actual supervision of the testing
sessions.

That the sampling proposals have been approved.

That all documents to be used for Stage 2 will have an identification
number (see Appendix I to Mammal 1).

It is further assumed that the testing program will be divided into

separate sessions, and furthermore that separate booklets will be

' compiled of the tests, questionmaires, attitude scaleé, etc.

which will be used in the differeni-testing sessions. (See details
on pages 22 - 25)

Note: If any of the assumptions menticned here are not accepted

by a National Center (e.g. the use of Student Return Envelope)

then alternative procedures to achieve the same ends must be

devised by the National Center.

It is assumed that not more than 999 schools will be tested in any
one country, and that each school will be given a unique number
between 001 and 999. If more than one population is being tested

in a single school, then the school identification number is the same
for the several populations. Only one School Questionnaire need be
produced, NOTB: If only one population is being tested in a school,
punch the population number in column 8 of the school cards (A,B,C,)
If more than one population is being tested in any school, LEAVE THIS
COLUMN BLANK.

Only one set of teacher cards needs to be completed in any one school.
If only one population is being tested in that school, then the
identification column on the MRC card (card 11) will have the appro-
priate population number punched. If more than one population is
tested in a school, then column 8 should be blank. In order to avoid
printing unnecessarily large numbers of teacher cards, National Centers:
should state in which schools more than one population is beirg tested,
when they send in details of their samples. However, it remains the
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responeibility of the National Cenfter to ensure. thatv. one and only
one set of teacher cards is sent to each school.

The Special School Science cards for measuring the "opportunity"
to learn the specific items on the Science tests are to be filied
out separately for ewch population. For example, if Populations
II and IV are being tested within a single school, the Science
teachers might meet on two occasions. On the first occasion they
would rate the items as the Population II Science tests and on the

second they would rate the items in the Population IV tests.
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SECTION IX
SAMPLING

Sampling of Schools for the Dry Run

The dry run is a rehearsal, but not a dress rehearsal. Tts main
purpose is not to obfain accurate estimates, but to enable us to &0
through all the processes of collecting thé evidence and subsequently
analysing it in order that we may discover, and remedy, weaknesses in
our present plans for the main survey. Ncne the less we should aim at
being as accurate as we can_for the very modest expenditure of time
and money that we contemplére.

This means that our samples of schocols should be small, of the order

of ten schools per population. If in the main survey two or more

populations are to be tested in the same schools the dry run should
follow this pattern. Since the schools will be few they should be
selected by judgment. Samples chosen by good judgment can be more repre-
sentative than probability samples when the number of primary units is
swall. Except for a bias in favour of large schools for reasons given
below we should aim at making the selection as representative as possi-
ble. In other respects we should aim at making it as revresentative as
Possible by including as many of the school types and neighbourhoods

as we can. With ten schools we can cover ten stratifications (classi-
fications and cross classifications) with one school per stratum. The.
choice of the best ten stratifications to cover is a matter for indi-
vidual judgment according to the circumstances of each éountry. There
is no special virtue in ten; circumstances mz2y indicate that eight

or twelve would be better, but in any case the number should be the
smallest that will bring out the main contrasts and give some indica-
tion of the variation between schools to be expected in the main sur-
vey. There are two alternative reasons for a bias in favour of large
schools. The first is that in countries where the design for main
sampling includes the sub-sampling of students in large schools (as
suggested in the section below),the bias will provide more opportunities
for National Centers and for the schools to practice this technique.

The second is that in countries that @o not intend to sub~samplg the
bias towards large schools will increase the information available for

dry-run on the computer.




-6 -

Should the schools for the dry run be chosen from those that have
~already been selected for the main survey, or should they be chosen from
outgide this group? There are arguments on both sides, which may have
different weights in different countries, and there is no need for all
countries tc adopt the same policy. However, it is strongly recommended

that schools selected for the dry run testing be different from schools

used in the main testing.

Sampling, Sub-sampling and Weighting.
Since it has now been decided that in 1970 we shall be concerned only
with Science, Reading Comprehension and Literature, and that all students
in a sample shall take all the tests, the.paqking and pairing arrangementsg

are no longer needed. We can put down for testing every student in schools

of small or moderate size. It is reasonable to regard schools with a rele-
vant population of up to 40 students as falling within this descriptioca.

If we took every student from a school with a population much greater than
40, we should be testing more than we need from that school. We could.
avoid this by taking only half the students where the population is between
41 and 80, a third where it is between 81 and 120, and so on, with compen-
sation by giving the student a weight of 2 where. the sub-sampling fraction
is half, of 3 where it is a third, and so on. This would be a fair decign,
but it would be inefficient, because unequal weights increase the standard
errors, and are therefore to be avoided as far as possible. This means that
while unequal weights may finally be needed, because the execution deviates
%o some extent from the design, they should not be deliberately introduced
at the design stage. To avoid them we can couplé the sampling fraction

for schools with the sub-sampling fraction for students‘within schools,
keeping their product, which is the sampling fraction over all, constant.
If we do this we give every student in the population the same chance

of being drawn for the sample, so that all students who are drawn have

the same weight. This is equivalent to splitting large schools into two,
three or more parts, and giving to each part the same chance of being drawn
that a small school has. Alternatively we may regard it as giving the large
schools two, three or mere tickets in the draw, whereas the small schools
have only one ticket. f one of the tickets of a three ticket school is
drawn, a third of the population of that school will appear in the sample,

We can put this scheme down formally as follows:




Sampling Fractions

Measure For Students . )
Size Group of Size _ or Schools within Schcols _ Over All
Up to 40 1 f ! ffe
41 - 80 2 2f I fre
2
81 -~ 120 3 3f £ £E1
3
etc. etc. etc. etc. etc.

The essential point is that the product of the two sampling fractions
should be the same for all s@ze groups, There is nothing sacrosanct about
the particular size groups used in the illustration above, nor is it es-
sential that the measures of size should be very accurate. This is im-
portant, because it nay be hard to obtain exact information about size

in advance. The general scheme is :

Sampling Fractions

Measure ~ For Students
Size Group of Size For Schools within Schools Over All
£ J ?
1 ¥, M, f /M1 £f
2 M m f £ /M 1
2 _ 2 2
3 M u t fr/M ffe
3 3 3
etc. etc. | etc. etc. etc.

The conditional probability that a student is drawn, given that his
school has been drawn, is inversely proportional to the measure of size.
But the probability of the school being drawn is directly proporiional
to the measure of size. Therefore the measure of size does not appear
in the total probability of the students being drawn, so that all students
have the same weight. Purthermore, the weight of the school is propor-
tional to the number of students drawn from it, and not to the number it
contains. The compensation for this is of course that there will be re-
latively more large schools in the sample than in the population.

To make the draw, the measure of size can be entered against the
name of the school in the stratum list, and a running total made in the
next column. One can then go down the column systematically with a con-
8tant sampling interval from a Fandom -start less than the interval, and

take the schools where each interval ends. For selecting students within




selectud schools the Student Name Forms {IEA/SN1-4S) can be used. The
gchool uili have written down the names of the population in the left
hand column, and a similar sampling procedure as outlined for schools
can be used, the sampling interval being given by measure of size.
Alternatively, a procedure can be adoped whereby the sub-sampiing
is carried out by participating schools. Where this procedure is adopted
the Student Name Form will have to contain the instructions in the top
ieft hand corner requesting schools to enter the names of students who
fall within the defined population and whose dates of birth fall within
pevtain specified periods. Suoh.periods will be determined by the sub-
sampling fraction (f2), e.g.~ in a two ticket school instructions should
be given for entering the names of students whose birth dates fall on
the 1st - 15th (inclusive) of each month or, alternatively, on even or
odd dates. In a three-ticket school students whose birth dates fall on
the 1st - 10th (inclusive) shoul? be entered or, alternatively, student
born on the 1lst, 4th, Tth, etc. of each month.
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SECTION I3l

TRANSLATION

It is suggested that in the first place two translators be
employed tc translate the various materials. The translators should
be’ persons who are specialists in the subject matter and also versed
in item-writing. Should the two translators not agree, opinions of
cther translators should be sought. It is further suggested that a
baock-translation be made as a check. Where resources are limited,
major effort should be put into the translation from English into
the rative language.

Tne following are the guide lines produced by the various

Internationsl Subject Area Committees:
' Science

To help in the translation of the Science tests; the following

guide lines are given.

a) The tests are written in British English and therefore
other English~speaking countries may find it necessary
to adapt certain words or phrases to their own idiom
(for example, petrol -~ gasoline, centimetre - centimeter,
etc.)

b) Although flexibility in translation must exist, the
general sense and difficulty of the item must be
maintained.

¢) Children's names are used in some items. Substitutes

may be used if it is felt desirable.

£
N’

Wihen British units, e.g. pounds, miles etc, are used

in the originals, the units should be changed (and the
question suitably modified) to those in common use in

the country concerned. Where scientific (CGS or MKS)
units are used in the originals, these should be retained
in the translation.

e) Names of plants, substances, etc. may be changed provided
that the preservation of the original is not essential.
For example, maize may be changed to corn and if moles
are not fairly familiar animals, some similar soil bur-

rowing mammals may be substituted.
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Reading Comprehension and Reading Speed

In translation the objective is to produce an accurate trans-
lation that preserves so far as possible the difficulty level, in
gsyntax and in vocabulary, of the original. Syntactic difficulty is
probably closely related to sentence length and sentence complexity.
Thus, soc far as possible the number of sentences in translation of
any passage should be kept the same as in the original, and the
structure of parzllel and subordinate clauses and phrases kept the
same. In the Reading Speed translations every effort should be made
to keep the number of words as close as possible to the original.
Vocabulary is at best a matter of judgment. When the simplest English
word for an idea has been used, the simplest equivalent should be .
used in translation, and when a relatively rare word has been used,
it should be translated by a relatively rare word.

The following types of adaptation 4o national usage may be

(1) Names may be converted to familiar ones for the
country - both names of persons and of places.

(2) TUnits of measure (and of currency) may be converted
to the national ones - with any'appropriate adjustment
of quantities.

(3) Traffio directions (right and left) may be reversed

for countries driving. on the left.

Iiterature

-~

1. The stories ghould be translated by a literary transiator.
This translation should then be checked by someone who is
knowledgeable in the literature of both the country of
origin of the story and of your own country.

2. The items should be translated after the story has been
translated so that the item~translator may check his
language against that of the stories. The items should
then be back~translated (by a different translator) into
English.

3. Before proceeding to printing, please send the following:
(a) the story text in your own language,

(b) the items in your own language,
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(¢) the back-translation of ‘the items into English,
to: Dr. Alan Purves
Department of English
University of Illinois
Urbana, Illinois 61808
U.S.A.
4. Dr. Purves will then write to you either confirming that
you should print your translations or suggesting possible

modifications before printing.

Word Knowledge

No changes should be made from the pairs of words that were used
in the pre-~testing. If, for any reason, a National Center wishes to
change the translation they should first write directly to Professor

Thorndike about this
See also Page 1, Assumption 1

Questionnaires

Accompanying notes are provided with each guestionnaire.
However, it should be noted that in general greater freedom is
permissible in the translation of all the questionnaires and in
many instances, questions will have to be completely adapted for

national use. It must be stressed, however, that where an inter-

national code has been provided, it is essential that the information

is obtained nationally in such a way that the international coding

can be applied. Where it is known that a given policy or practice

is identical for one entire country, the question regarding that
practice need not be asked. However, it is important that infor-
mation about this item be properly coded at the National Center
acocording to the ianternational coding e.g., in Poland, all schools
in the country are financed by the Central Government. Thus, it is
not necessary to ask about finances in the school questionnaire.
However, the information would have to be coded appropriately at

the National Center. It is also important to note that if certain

information is not variable throughout the country, it can be
obtained at the National Center, or from a source other than the

school, and be coded appropriately.
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Attitude and Descriptive Scales

Accompanying notes are provided with each instrument. Where
problems are encountered in translation, please write immediately
to the Coordinator in Hamburg.

Manuals 2 gnd 3

These are straightforward to translate, but should you
encounter problems, please write immediately to ‘the Coordinator
in Hamburg.
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SECTION IV

PRINTING FOR DRY RUN

Cognitive Tests
As far as possible the cognitive tests for the dry run should
be printed (typeset or photo-offset). It is very much hoped that
no changes will be made in these tests before the final testing.
Special Note:
Pop. IV Science Tests. For Test IVB (IEA/11B P-U) the
last six items will need to be printed separately. There

will be six different sets of these last six items. Thus,

when these sets are attached to the common 24 items of
IEA/11B, there will be six different versions of IEA/11B.
The six different sets of six items will be lettered P - U,
Printing must be arranged so that appropriate identification
numbers and letters (i.e. IEA/11B P, IEA/11B U, etc.) appears
clearly on the front cover of each different form of the
whole test.

Attitude and Descriptive Scales

As far as possible these instruments should be duplicated or
multi-lithographed, since it is quite possible that changes may be
made before the full testing.

Questionnaires (ST, TCH, SCH)

As far as possible these instruments should be duplicated or

multi-lithographed, since it is quite possible that changes may be’

made before the full testing.

Answer Cards

Answer Card will be supplied to each National Center requesting
them.
Manuals 2 and 3

At this stage the requisite number of Manuals for the dry run

need only be mimeographed.
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SECTION V

ADMINISTRATIVE ARRANGEMENTS

1. It is assumed that (a) an appropriate number of schools have
been drawn

(b) agreement has been obtained, where neces-

sary, to approach the schools drawn in the

sample.

Contacting Schools
2. A letter signed by the Head of the National Center or some other

appropriate high offical, including the following points is to be

sent to the head teachers of those schools:

(1) Giving the purpose of the project.

(2). AsSking the co-operation of school.

(3) Indicating the approximate number of students from various
grades (forms) to be tested in that school.

(4) Giving the proposed dates of testing in that school.

(5) Indicating the amount of time involved in testing.

(6) Detailing the other demands te be made on the school (e.g.

students to fill in questionnaires and attitude and descrip-~

tive scales, and for Teacher and School Questionnaires to be
completed.)

(7) Asking for the name of the person to be responsible for testing
in that school (School Co-ordinator) or informing the Head
Teacher of the arrangements you will be making from your National
Center.

(8) Requesting name of person to whom sll future correspondence
should be addressed.

5. As soon as co-operation has been obtained, a further letter covexring
the following points should then be sent to each school:

(1) Thanking school for co-operation.

(2) Enclosing copies of Manual 2.

(3) Giving an explanation of how to complete Student Name Forms
(IEM/SNI—4S-X copies of which are enclosed see page 18). This

may be an onerous task for large schools. National Centers

must find the most appropriate way to induce the schools to
co~operate. One such procedure is to have the schools do the
sub-sampling by using date of birth (see page 6). Note: The

Student Name Form at the end of this manual is included for
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guidance only. It may be that a National Center would

wish to send out a Students'! Name Form that contains only
the first 2 columns of the present Student Name Form. Upon
return of this simplified return form, the National Center
gshould paste it on the original Student Name Form.

Giving an explanation of how %to complete Teacher Name Forms
(IEA/TN 1 - x copies of which are enclosed see page 21).
Since the National Center will need to know which teachers
are Science teachers and which are Mother Tongue teachers

(or Reading Comprehension or Literature teachers, if in fact,
National Centers wish to distinguish these teachers) it is
suggested that the School Co-ordinator is asked to check in
columns 2, 3 and 4 appropriately. If no separation is made
between Reading Comprehension and Literature teachers for
Populations II and IV, then these teachers should complete
both Teacher Reading Comprehension and Literature questionnaires.
Pointing out the necessity for keeping to the arrangements in
Manuals 2 and 3.

Angwer Cards

These mus% be ordered from Hamburg on IEA/A/32 when the
details of the sample are known. The normal procedure will
be for the IEA Data Processing Staff to arrange for the

punching of identification codes (Columns 3 - 12 of each card)

before distribution to National Centers. Some National Centers
may prefer to do this punching themselves, and they will be
given complete and detailed instructions for doing this. The
following notes apply, therefore, mainly to National Centers
who want the cards to be pre-punched with identification codes
before they receive them.

The cards will arrive at the National Center in the following
sequences

(a) School Science card(s) for School 001

(b) Teacher Cards for School 001

(¢) Cards for Student 001 of School 001

(d) Cards for Student 002 of School 001, etc.

(e) Blank separation card

(f) School Science Card(s) for School 002, etc.

N.B. The cards for Population I, II, III and IV will be
shipped separately
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(3) The oards will contain ten columns of pre-punched identification
eode, This is interpretable as follows:

Columns 3 - 4 Country code as previously distriouted
: Columns 5 - 7 School code 001 -~ 999
: Column 8 Population code 1, 2, 3, 4

Columns 9 - 11 Student code 001 -~ 999 (000 for School
card, -01 -~ ~99 for Teacher cards)

Column 12 Document and Test code:
l. Science Card Population I
2. Reading Comprehension Card Popuvlation I
%« Science Tests Population II j

4. Science Attitude and Questionnaire
Population II, III & IV

5. General Questionnaire Populations II,
III & IV

6. General Attitude Scales Populations II,
ITI & IV

7. Reading Comprehension Populations I1I,
IITI & IV i

_ 9. Science Specialist Test Card Population IV
A,B,C. School Questicnnaire (punched card) i
D. School "Opportunity to learn" Science {
J. Punched Card Population I Qnegtionnaire
X. Punched Card Population I Word Knowledge I

L. Punched Card Population I Genexil Attitude
Scalese.

P,Q,R,5,T7,U. Answer Card 3 when used for Population IV
Soience Tests

X,Y,Z. Answer Card 8 used to specify form of
Literature Test (Booklet 8)

(4) The Special School Science Card(s) will be used for marking the
®Opportunity® to learn for each item in the Science Tests. The ,

cards will be as follows: |
Population I: Card 1 with document code D. !
Population II: Card 3 with document code D.
Population IIis Card 3 with document code D.

Population IV: Card 3 with document code D, and Card 9
with document code B. (See paragraph 7, |
page 16 for use of thesu cards)

e
o e o e et
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(5) Each teacher will need one answer ocard only. It contains seo-
tions for each of the four questionnaires = General, Science,
Reading Comprenension, and Literature, but teachers should fill
in only thosz partm appropriate for the subject they teach. The
part of the identification code used for the Student Number will
be contained on the Teacher Card -01, ~02, etc.

(6’ Por Populations II and IV in countries which are testing Literature,
each student will be assigned Text X, Y, 2 at random. The form
assigned will be specified in the document code (Column 12) of
Card No. 8, (the Literature Card) of each Student Number Card.
When making up the Student Envelopes, National Centers will neea
to choose the appropriate form of Booklet 8. Thus, if the docu-
ment code on Card 8, for a certain student is Y, then IEA/8Y ie
the Booklet that should be placed in his envelope.

(7) For Population IV, Science Test B comes in six forms, P - U.
Which one should be given to any particular student can be
determined from the document code (Column 12) of the appropriate
answer card (Card 3) for that student, e.g. if the document
code specifies form T, then Booklet IEA/11B T should be placed
in the envelope.

Preparation for the Dispatch of Materials To Scﬁools

5. When the Student Name Forms have been returned, the following action

will have to be taken on each:

(a) Check the date of birth and eliminate all students who fall
outside the determined target population.

(b) Carry out appropriate sub-sampling, where necessary, see pages
4 - 5.

(o) Enter consecutive numbers in Column 3 against the names of the
gtudents to be tested. Start with 001, 002, etc.

() Indicate on these Student Name Forms in the approprieste columns
the particular waterials to be' given to each student to be tested.
For Population IV students, an indication must be made in the
appropriate column (4) which form (P - U) of IEA/11B is to be
given to which student. This may be done by reference to Answver
‘Card % as outlined in Section 4 , paragraph 7 above. Similarly,
Column 8 should contain either X, Y, %, depending upon which
Literature test has been assigned.

6. Using the Student Name Forms the appropriate booklets for any
one student can now be packaged into the Student Envelope.




- 18 -

PR T

The name of the gtudent and his school should be clearly written
on the front of the Student Envelope. PFurthermore, the name and
code number of *he student and his school should be also clearly
written on the front of the Student Envelope. All of +the Student
Envelopes for any one school are now packaged together with a
dupliéate copy of the relevant Student Name Form for that school
and target population.

7. TUsing the Teacher Name Form, the appropriate Teacher Questionnaires
together with the Teacher Return Envelope contazining the answer card
are packaged into the Teacher Envelope. Furthermore, the name of
school should be clearly written on the front of the Teacher Return

Envelope together with the appropriate code numbers. All of the ;

Teacher Envelopes for any one school are now packaged together with

a duplicate copy of the Teacher Name Form for that school. '
8. Preparation of the School Questionnaire. Question 33 of the School

Questionnaire request the School Co-ordinator to obtain ratings on

the extent to which the Science test questions being given in the

school have been included in the previous curriculum the student
has taken. These ratings are to be entered on special Science answer
cards described in paragraph 4, page 15. A copy of each answer card
for Science tests being given should therefore be enclosed in a suit-
able return envelope and attached to copies of the Science tests. For
Population IV, in addition to the regular Population IV tests, each
school should be sent a complete copy of the IVS Specialist tests
together with the appropriate answer card. (Card 9). These should
be placed into a large strong envelope and addressed -~ The School'
Co-ordinator, SCH Q33.

9. The materials for any one school can now be made ready for dispatch.

In addition, an extra packet containing about 10% additional testing
material should be included for replacement purposes in case of loss
or damage.

10. A copy of Manual 3 along with all the testing material to be used
for each testing session should be sent to each School Co-ordinator
so that he can become familiar with the actual testing procedures.
He will have already received Manual 2. National Centers may feel,
however, that it would be desirable to bring School Co~ordinators
together (perhaps on a regional basis) some weeks befcre the actual

testing, so that they may be fully instructed about the part they

[
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have to play in the survey. Their briefing should include the following

points:

(a) Purpose of survey

(b) Explanation of all survey documents (tests, guestionnaires,
attitude scales and descriptive measures, answer cards,
envelopes (students' and teachers'), manuals, eto.)

(¢) Instructions for briefing of test supervisors

(d) Orgsnization of testing sessions

(e) Arrangements for completion of Teacher and School Questionnaires

(f) Arvangements for holding meetings of teachers to obtain ratings
of students "dpportunity" to learn

(&) Procedures for dealing with administrative errors which occur
(e.g. the wrong tests being giver to a particular child)

(h)- Procedures for checking student answer cards

(i) Procedures for returning materials

At the appropriate time before the counfry's date for testing the

packages containing all the materials for testing can be sent to

the School Co~ordinators. At the same time a letter should be sent

to each School Coordinator asking him to check that the right materials

are received. Noite: Descriptions of the contents of the envelopes

should be given.
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Population I I.E.A Code No.
To School Coordinator: Teacher.N;mé Form Population
Please 1list below, in any School
convenient order, all teachers (TM1)
Name of School
in your school who are teaching
. Address
one or more of the subjects being
tested and check in Coluuns 2, 3 and
4 the subject which they are teaching.
.
Science Read, . General Answer
Name of Teacher Quest. Comp. Lit. Quest. Card Teacher
Questa Quest. 10/11 Return
Envelope

(1) (2) (3) (4) (5) (6) (7)
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SECTION VI

TIMBETABLE OF TESTING PROGRAM

The estimated times for the testing programs for Populations I,

IT and IV are given in the following pages. They do not include time

for distribution of materials and giving of directions. The testing
materials have been assembled into a series of booklets, and the

testing organized into a series of sessions. These details have

been given in the following tables which also give the new IEA numbers
for section of booklets and also the numbers for answer cards. Thess
answer card numbers and the section letters will be prominently dis-

pPlayed on the answer card. It is important that the sequence of the

sessions be adhered to.

POPULATION I

Booklet No. Instrument IEA No| Card No. Time }Sessions
Science I -~ Section A IEA/1A 30 min.

1 Science I -~ Section B IEA/1B 1 30 min. 1
Science Attitude and .
Descriptive - Section Kk | LEA/1K 15 min.

Word Knowledge Test IEA/2F 10 min.
Section F

5 Gene?al Questionnaire IEA/2G Puncheg |15 min. 5
Section G - e
General Attitude IEA/2H 10 min.
Descriptive - Section H
Reading Comprehension IEA/3C 25 min.
Section C
Reading Comprehension IEA/3D 25 min.

3 Section D 2 H
Reading Speed (Practice) IEA/3P 3
Section P

- T o e s o e st e e 0 e s o e e . J 10 min.
Reading Speed (Test) TBA/3J to
5 Section J IEA/33 be returned
to Nationa
Center
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POPULATION II

Booklet No. Instrument IEA No. Card No. Time Sessiong
Science II - Section A IEA/4A 60 min.
4 Science II - Section B IFA/4B 5 50 min. 2
Science Questionnaire ) 15 min.
Section S IEA/BS
5 TOUS - Section T IEA/ST 4 20 min. 3
Science: Attitude and .
: 1 .
Descriptive ~ Section K TEA/5K > min
Word Knowledge .
Section T IEA/6F 5 10 min.
General Questionnaire IEA/6G | 1 sheet to 115 min. 4
Section G be returned
6 to National
____________________________________ Center | _______
General Attitude and .
Descriptive - Section H IEA/6H 6 1> min.
Reading Comprehension .
Section G IEA/TC 50 min. 5
Reading Comprehension .
7 Section D IEA/TD 7 50 min. 6
Reading Comprehension
Questionnaire- Section E IEA/TE 15 min.
|Reading Speed (Practice) IEA/TP | i
Section P [
!
e e o - +- ':' ------------------------- 21 o e g et e =y 1) m_'f_n.'.L 7 .
73 Reading speed (Test) 1EA/73 [TEA/TT o
Section J be returned
to.National
Center
8 Literature II .IEA/8
Section X, Y & Z Ky ¥, 0 bO min. 8
Literature II .
0 .
Section W IEA/9W 8 pO min ?
Literature Questionnaire .
9 Section Q IEA/9Q L5 wmin. 10
Literature Attitude .
Section R IEA/9R {> win.

PR ———ry
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POPULATION IV

Booklet No. Instrument IEA No. |Card No. Time |Sessions
10 | Science IV - Section A IEA/10A 60 min. 1
3
11 Science IV - Section B iﬁ%/%}B 60 min. 5
Science Questionnaire IEA/12S 15 min
Section S ame as .
IEA/5S)
12 POUS - Seotion T IEA/12T 4 20 min. 3
Science Attitude and IEA/12K
Descriptive - Section K (Same as 15 min.
IEA/5K) ‘
Word Knowledge
Section F IEA/13F 10 min.
General Questionnaire IEA/13G 5
Section G (Same as | 15 min.
13 el e s Svs e et Sk s ol Y ) P e e ol OB GD ot b W s P r --:EEA/6§--- ----------- L 4
General Attitude and IEA/13H
Degcriptive - Section H (Same as 6 15 min.
IEA/6H
Reading Comprehension IV .
Sootion G IEA/14C 50 min. 5
Reading Comprehensicn IV
14 Seotion D IEA/14D T 50 min. 6
Reading Comprehension .
Questionnaire- Section E éﬁﬁélig 15 win. T
7B
8 Literature Section X-YZ | IEA/8 50 min. 8
- XYZ
Literature - Section W IEA/9W 8 50 min. 9
Literature Questionnaire .
9 Section Q IEA/9Q Lomne
Literature Attitude .
I
Section R IEA/9R 15 win.
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NATIONAL OPTIONS IVS

Booklet No. Instrument IEA No. Card No. Time
15 Biology -~ Bio IEA/15 | 60 min.
16 Chemistry - Che IEA/16 9 60 min.
17 Physics -~ Phy IEA/1T 60 min.
18 Literature - open-

ended (Hemirgway) IEA/18 60 min.
SCIENCE PRACTICALS
19 Science Practical II| IEA/19 90 min.
20 Science Practical IV| IEA/20 90 min.
21 Science Practical IV| IEA/21 90 min.
Biology
22 Science Practical IV| IEA/22 90 min.
Chemistry i
23 Science Practical IV| IEA/23 90 min.
Physics

The testing times for Population III will be the same as those
for Populations II and IV.
will require 1 additional hour of testing each for students taking
National Centers giving

National Centers testing Population IVS

Biology, Physics, Chemistry and Iiterature.

the Practical Science Tests must arrange separate sessions for these.

s
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Sequence of Testing

The sequence in which tests, questionnaires etec. are administered
should ocorrespond to the order in which the sessions are listed in the
previous tables. It is suggested, for example for Population II, that
the two Science tests (sessions 1 and 2) ean be administered in the
morning, possibly with a 15 minute break between sessions. Sessions
3 and 4 can be administered in the afternoon. possibly with a short
break between sessions.

For countries also taking Reading Comprehension and for countries
taking Reading Comprehension and Literature, it is suggested that the
testing sessions for these separate subjects be held on different days.
National Centers should put the timetables they arrive at for their

nafional testing into their Manual 2 for School Coordinators.
Special Note: National Centers taking up the option of testing

Population IVS may encounter the following situations:

Science:

(1) Some students will only be taking one of the IVS tests
(i.e., Biology or Chemistry or Physics); other students,
however, will be taking two or even three of these
specialist tests.

(2) If sub-sampling in Population IV has occurred, it is
possible that there will be some’ students to be included
in the IVS sample who will not have been in Population IV
sample, and hence will not have taken either the Science

or the General Student Questionnaire.

To overcome these problems the following solutions sre suggested:
1. Administration. It is suggested that all 1VS Science

students are seated together for the first testing

session, taking whichever test is appropriate for

them (i.e. Biology, Chemistry or Physics). XFor the |
second hour of testing only those students taking a |
second test remain, the others having been let out of

the testing room. Similarly for the third hour, if

necessary.
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It is further suggested that subgequently all those
students who have not completed a General and a Science
Student Quesiionnaire (while in Population IV sample)
be recalled to complete these.

Data Processing. To cope with the probirem of linkage

between a student's responses on the IV answer card
and the IVS answer card, it is suggested that the latter
are also returned to the IEA compubtation center. A
master file will then be compiied which will include
both the IV and the IVS data. For the normal inter-
national processing a working file will be produced
for Population IV only. Nationsl Centers may, on
request, obtain a copy of the complete master file Iv,
the working file for IV and foi the raw data for IVS.
Note: It is envisaged that some analysis for Popula~
tion IVS Tests can be done at the Iniernational Compu-~

tational Center.




SECTION VIT

RETURNING DATA TO PROCESSING CENTER

On Recipt of Materials from Schools
1. A1l materials returned from schools must be carefully checked

and steps taken 1o retrieve mislaid or not returned material.

2. The materials from schools requiring further sction are:
(1) Student FEnvelopes (together with Student Name Form)

(ii) Teacher Return Envelopes (together with Teacher Name Form)

(ii1i) School Questionnaire.
The remaining materials (test booklets, questionnaires, etc.) may

bedisposed of as each National Center desires. ‘
National Ceaters not using answer cards at all: must make their y
own arrangements for the punching responses to all materials.

Student Envelopes
Care should be taken in opening the envelopes that the answer cards

are not damaged in any way.
5. Where answer cards have been used these must be checked on

return from schools to ensure that all responses are sufficiently

blackened and that all stray marks are removed. Torn or bent
cards must be recopied and the full identification number written
clearly in the appropriate box on the front of the card. No
attempt should be made to punch the identification. All new
cards that do not have their identification columns punched
should be placed in a separate envelope, clearly marked for

returning'to the Data Processing Center.

Open-ended Questions
4. The open-ended questions on ST 2 (e.g. Student age, Father's
occupation, etc.) must now be coded and the responses indicated

in the appropriate spaces on the Student Answer Card 5. Coding

¢ and punching must also be .carried nut for ST 1 and the School !

Questionnaire.
3 Reading Speed Tests
2 5. The Reading Speed Tests (IEA/3J and IEA/7J) must be scored.

There are two scores. The first is the number of errors in

the first nine questions (i.e. on the first page of the reading
4 and the second is the last item completed by the student.
These two scores should be entered onto the bottom of the %
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back of Answer Cards. RS1 is the first score and RS2 is the
first digit of the second score. RS3 is the last digit of the

second score.

6.

School Questicnnaire

The Teacher Answer Cards should be extracted from their Return
Envelopes and checked that the responses are sufficiently
blackened. All stray marks, etc. should be removed. If neces-
sary, e.g. with bent or torn cards, replacements should be

made and the Teacher Identification number written in the
appropriate box on the front of the new card. The cards should

now be prepared for returning.

7.

Return of Data to IEA International Data Processing Center.

As there is no answer card for the School Questionnaire, this

questionnaire must first of all be coded, and then punched and

prepared for returning. The School Science Card should be

checked for stray marks, etc. and prepared for returning.

8.A. Answer Cards

B.

Countries using MRC answer cards should take the opportunity
provided by the hand checking of them to sort them into different
piles according to type of card. Once this is done the cards
should be sent in two separate packages %o Hamburg. The reason
for sending it in two packages is that it is not possible to
make a duplicate set ¢f cards, and should one shipment be lost,
we are anxious not to lose the whole country's contribution to.
the study: It would be desirable if the separation were done
by school; that is to say, if half the schools together form one
package, and the other half the second.

rfunched Cards or Magmetic Tape

Shipments of these should be made one population at a time.
Before any data are sent a dquplicate copy either of cards or
magnetic tape should be made in case of accidents. All MRC
cards from students and teachers and the School Science cards
should be returned to:

Dr. T. N. Postlethwaite,

I.E.A.,

®/o Unesco Institute for Education,

2000 Hamburg 13,

Feldbrunnenstr. 70,
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A1l punched cards (or magnetic tape) should be returned to:
Dr. Bruce Choppin,
Teachers College,
Columbia University,
New York. N.Y. 10027,
U.S.A.
C. When the data are shipped to Hamburg or New York a letter should be
gsent stating
(1) what has been shipped,
(1i) when it was shipped and when it is estimated to arrive,
(iii) whether more data for the same population can be

expected at a later date, and if so, when.

National Options

9.
(

Thege are of three kinds:

a) Extra Questionnaire Items added by National Center and of

purely local interest.

Space has been allowed on the various MRC answer cards to allow

for the recording of responses to extra questionnaire items.
There are about 50 such spaces for each population grouped in
gections X.1, X.2, X.3 for Population I and V.1, V.2, V.3 for
the other populations. WNational Centers must make their own
arrangements for collecting these data and should inform
Hamburg of the details of the coding. These date will be read
by the computer and stored. They will be analysed, however, but
will be returned to the National Center at the conclusion of the

international analyses.

(b) Optional Tests prepared by IEA, such as Science IVS, iiterature IVS

TEA will help provide facilities for collecting these data in a
standardised way. These materials will be subject to some
international analyses although they are intended primarily for
use by National Centers. They will, of course, be available to
National Centers at the.conclusion of the exercise.

c) National Option Tests proposed by a Country for its own use.
These may be added to the battery without limit provided they
do not jeopardize the proper working of the international part
of the study. A special answer card (Card 10) has been prepared

for use in these circumstances. The data will be read and stored.

fhey will be analysed and finally returned to the National Center

at the conclusion of the international analyses.




APPENDIX 1

TO MANUAL 1

Idist of Documents With Their
Jdentification Number




-LIST OF IEA DOCUMENT NUMBERS Appendix 1 to Manual 1
Number Name of Document
IEA/M1 Manual 1
IEA/M2 Manual 2
IEA/M3 Manual 3
IEA/SN1 Population I Student Name Form
IEA/SH2 Population IT  Student Name Form
IEA/SN3 Population III Student Name Form
IEA/SN4 Population IV  Student Name Form
IEA/SN4S Population IVS Student Name Form
IEA/TN1 All Populations Teacher Name Form
IEA/1A Science Test IA
TEA/1B Science Test IB
IEA/4A Science Test IIA
IEA/4B Science Test IIB
IEA/10A Science Test IVA
IEA/11B P - U Science Test IVB
IEA/15 Bio Population IVS Biology ~ National Option
IEA/16 Chem Population IVS Chemistry - National Option
IEA/17 Phy Population IVS Physics - National Option
IEA/19 Science Practical II -~ National Option
IEA/20 Science Practical IV - National Option
IEA/21 Science Practical Biology - National Option
IEA/22 Science Practical Chemistry - National Option
IEA/23 Science Practical Physics - National Option
IEA/1 I Science Attitude and Descripbtive Scales = Population T

IEA/5K & 12K Science Attitude and Desoriptive Scales - Population II & iV
IEA/5S & 128 Science Questionnaire

IEA/5T
IEA/12T

IEA/3C
IEA/3D
IEA/3J
IEA/3P
IEA/TC
1EA/TD

IEA/TE & 14E Reading Comprehension Questionnaire - Populations II & IV

IFA/7J

-35 =

fopu1§tion IT Test on Understanding the Nature of Science
TOUS

Populﬁtion IV Test on Understanding the Nature of Seience
(ToUS

Reading Comprehension I A

Reading Comprehension I B

Population I Reading Speed
Population I Reading Speed (Practice)
Reading Comprehension IT A

Reading Comprehension II B

Population II Reading Spee& Test




Number
IEA/TP
IEA/14C
IEA/14D
IEA/8X Y Z
IEA/9W
IEA/9Q
IEA/9R
IEA/18
IEA/2F
IEA/6F
IEA/13F
IEA/2G

IEA/6G_& 13G

IEA/2H

IEA/6E & 138

IEA/SE1
IEA/SR1
IEA/TE1
IEA/TR1
IEA/TQ1
IEA/TQ2
IEA/TQ3
IEA/TQ4
TEA/SQ1
IEA/NQ1
IEA.1501.1
IEA.1501.2
TIEA.1501.3
IEA.1501.4
IEA.1501.5
IEA.1501.6
IEA.1501.7
IEA.1501.8
IEA.1501.9
TIEA.1501.10
IEA.1501.11

- 36 _‘/__37__ Appendix 1 to Manual 1

Name of Document

Population II Reading Speed (Practice)
Reading Comprehension IV A
Reading Comprehensicn IV B
Literature II Section X Y 2
Literature II

Literature Questionnaire Both Populations II & IV
Literature Attitudes

Population IV Literature open-ended - National Option
Population I Word Knowledge Test

Populétion IT Word Knowledge Test

Population IV Word Knowledge Test

Population I General Questionnaire

Populations IT & IV General Questionnaire

Population I General Attitudes and Descriptive Scales
Populations II & IV GenerélAAttitudes and Descriptive Scales
Large Student Envelope

Small Student Envelope

Teacher Envelope

Teacher Return Envelope

Teacher Questionnaire (General)

Teacher Questionnaire (Science)

Teacher Questiovnnaire (Reading Comprehension)

Teacher Questionnaire. (Literature)

School Questionnaire

Ngtional Case Study Questionnaire

Answer Card for Population I Science

Answer Card for Population I Reading Comprehension

Answer Card for Science Tests , Populations II, III & IV
Answer Card for Science Attitudes Populations II, III & IV
Answer Card for General Questionnaire Populations II, IIT& IV
Answer Card for General Attitudes Populations II, III & IV
Angwer Card for Reading Comprehension Populations II, IIT &IV
Answer Card for Literature Populations II, III & IV

Answer Card for Specialist Science Tests Population IVS

National Option Answer Card

' Answer Card for Teachers




APPENDIX 2

TO MANUAL 1

MRC Answer Card Format

Attached are the designs of the eleven answer cards to be
.used during the dry run. Examples of the actual cards to

be used will be sent to National Centers as soon as we get

them from the printers (about six weeks).
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MRC ANSWER CARDS

Card Number

Front of Card

Back of Card

Card 1
Setence
Population I

Section L : practice items
Sections A and B : cognitive
tests A and B

Section K : attitude and
descriptive measures
Section X1 : national option space

Card 2
Reading Comprehension
Population I

Sections C and D :
cognitive tests C and D

Sections X2 and X3 : national
option space

Populations II,(III),IV

Card 3 Section L : practice items Section B : cognitive test B
Sceience Section A : cognitive test A

Populations II,(III),IV

Card 4 Section S ': questionnaire Section K : attitude and

Setence Section T : TOUS tests descriptive measures

Populations II,(III),IV

Card 6 Section F : Word Knowledge Section G : general questionnaire
General Section 0 : post-coded section of

general questionnaire

Populations II,(III),IV

Card 6 Section H : general Section V1 : national option space
General attitude and descriptive

Populations II,(III),IV| measures

Card 7 Sections C and D : Section E : questionnaire

Reading Comprehension cognitive tests C and D Section V2 : national option space
Populations II,{III),IV|

Card 8 Sections X-Y-Z and W : Section § : questionnaire
Literature cognitive tests Section R : attitude and

descriptive measures

Card 9
IVS Seience

BIO : IVS Biology test
CHE : first half of IVS
Chemistry test

CHE : second half of IVS
Chemistry test
PHY : IVS Physics test

Card 10
National options

Sections I and II :
national option space

Sections III and IV : national
option space

Card 11
Teacher questionnaire

Section AA : General
Section BB : Seience

Section CC : Reading Comprehension
Section DD : Literature
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1«  Introduction

Educational Research centers from different countries have.on
their own initiative joined together in this research project of
the International Association for the Fvaluation of Educational
Achievement (I.E.A.). These countries are: Australia, Belgium,
Chile, England, Federal Republic of Germany, Finland, France, Hungary,
India, Iran, Italy, Japan, the Netherlands, Poland, Scotland,
Sweden, Thailand, U.S.A. and New Zealand.'.

The aim of the project is to study in a systematic way how the
educational outcomes in certain subject areas in the different
school systems are related to features of school organization,
curriculum practices, teaching practices and teacher characteristics,
technological factors, etc. in the countries participating in the
research., The first subject area studied by IEA was mathematics
where the mathematical performance of various groups of students was
measured as they emerged at different points in their respective
school systems. The results which were published in 1967(2) proved
to be of great value to educgtional policy makers in many
countries, IBA is now continuing its research studies in three
subject areas, Science, Reading Comprehension, Literature, and
next year will undertake three other subject areas: French as a
Foreign Language, English as a Foreign Language and Civic Education.

The plans for the research require representative samples of
students aged 10 to 11 years (Population I), students aged 14 to 15
years (Population II) and students in the pre-university grade
(Population IV) to be tested in each country. Some countries
are also testing groups of students leaving school between

Population II and Population IV (Population III).

Apart from testing the performance in Science, Reading
Comprehension, and Literature, it is also important to assess
many non-cognitive aspects {e.g. attitudes) of the learning of
these subjects. It ghould be pointed out that the Achievement
Tests and the attitude measures have been constructed as the re-
sult of a great deal of pre-testing over the past three years in

(1) Should other countries join before this is printed in each country,
National Centers should of course add the names of the extra countries.

(2) BHusén, Torsten (ed.) International Study of Achievement in
Mathematicss A Comparison of Twelve Countries, Vols,
I' and IT. Almovist & Wiksell, Stockholm; John Wiley, N.¥. 1967
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all the countries concerned. In order to be abie to describe some
background factors of the students making up the samples, informa-
tion is being collected from the students themselves by means of a
student questionnaire. It is thought that the wey in which the
children are taught particular topice in these three subjects and
the organization of the school which they attend will also prove
to be important and hence questionnaires are also to be completed
by teachers. Finally, as far as the actual testing is concerned,
it is known that verbal ability plays a great part in children's
doing well at school. 1t would be interesting to see the rela-
tionship between this factor and performance in Science, Reading
Comprehension and Literature or in certain aspects of these
subjects. This is a reason for the administration of the Word
Knowledge Test to the students.

This is a major cross-national study in comparative educa-
tion using an empirical approach. The results are likely to have
important implications for the teaching of these subjects in all
countries. Apart from elucidating the role of these three sub-
Jects in the schools of today, the study will bring out the
relative importance of various factors in school learning.

Such analyses can be made only be means of cross-national com-
parisons and evaluations. The study does not aim at making crude
comparisons in terms of average subject area competence at certain
age levels, nor does it aim at criticizing existing practices.
But an investigation like the bresent one gives countries an
opportunity to learn from each other on the basis of systemized
facts,

2. The mechanics of organising an investigation of this kind
are necessarily complex. Essentially, a number of "target
populations" of students at different levels of schooling has
beers defined and, in each country, samples of students in each of
these populations have been selected, The sampling scheme em=-
Ployed has meant thet, whilst every school containing students in
each of the defined populations had the same chance of being in
the final sample, random choice alone actually determined which
schools and hence which students would, in fact, be tested.

International definitions of the target populations have,
of course, been worked out in detail. However, for administrative
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purposes in this country, brief operaticnal definitions of the
actual groups to be tested are given in Table 1. This table
also gives details of which tests and other materials are to be

given in each groupe.

1========= ——————— =——'—===.—.=================‘.'._====================:a
i ]
H National Centers fill in their own National Table here. o
n _____ Pl e e pr—t-=—3 n-
*============_—_—_—__===_.—_==================":=================:‘

3 Receipt and Storage of Testing Material

For the sample of students to be tested for any one target

population in a school, the School Coordinator will receive:

(a) a copy of the Student Name Form for the sample indicating
which tests, questionnaires and answer cards are being
supplied for each student to be tested.

(b) a set of Student Envelopes which contains the material
designated on the Student Name Form. Bach envelope will
have the student's name and code number on it.

(¢c) a copy of the Teacher Name Form indicating which question-
naives and answer cards are being supplied for the teachers
listed.

(d) a set of Teacher Envelcpes which contains the material
designated on the Teacher Name Form. Each envelope will
have the teacher's name and code number on it.

(e) a School Questionnaire.

(£) copies of Manual 3 - Instructions for Administration.

(g) spare sets of tests and answer cards.

As soon as the above materizl has been received from the National

Centers the School Coordinator should check that the correct

number of Student and Teacher Envelopes have been supplied. If

there are any deficiencies the National Centers should be contacted

immediately.

n::.‘::: — ] 1 g —t—t— T ] p—t—t—— ot ==i-"

: Netional Centers to insert here their own arrangements for H

L the replacement of missing or damaged answer cardse. g
Pttt —_——— ====._..'=======______=_.__==============:======

The School Coordinator is responsible for the safe storage

of all materials prior to testing. The materials should be locked
up wiaen not in use.
4. Days of Testing

It is important that the timetsble for the administration of

the tests and questionnaires be followed as closely as possible.
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The timetable is given below. Skould the School Coordinator have

any queries, he should contact the National Center immedistely.

it e i

5e Student Name Form
This form contains +the names of those students seliected to be

tested. No other students should be tested. If a student has

left the school since the names were selected, a horizontal red
line should be drawn througk the name. No further names should

be added.
The tests and answer cards to be given to a particular student

Y

are all packed in order in the Student Envelope.

6. Teacher Name Form

This form contains names of those teachers who are to be
requested to complete Teacher Questiommaires. If a named teacher
has left the school since the names were selected, his envelope
should be given to his replacement if one exists; in such circum-
stances the namem the front of the Teacher Envelope and Teacher
Return Envelope, and Teacher Name Form should be changed. If no
replacement exists, a horizontal red line should be drawn through

the name on the Teacher Name Form.

General Instructions for Administration

o— — —— e e s e e —— e oy e
p—+—1 —_—_——== —— —t—p— P

E 57. It has been suggested that the information for certain
| ]
}huestions on the Student Questionnaire can best be supplied by

]
]
i
]
) i
gstudents' parents. If the practice of setting these questions g
]
]
]
]
]
)

ﬁas a home task be adopted, the necessary instructions should be

}bntered here by the National Centers.

8. Testing Room
The ideal room for testing is one in which students will be

comfortable, sufficiently well separated from one another so
that there will be little opportunity or inclination to seek help
from others, and free from distractions of other students coming

and going. As far as possible a room should be otained that will

permit good testing conditions.
There should be a test administrator to each room. He/she

should be directly responsible for administering the tests.




If at all possible, there should also be an Invigilator (Proctor)
who should patrol the room quietly, and ensure that answers are given
in the correct places and in the correct way. However, no help
should be given to students on any of the questions in the cognitive
and attitudinal instruments. EHelp in completing questionnaire
material is, however, permissible. Specific directions for each
instrument gre given in Manual 3.

" If more than 25 or 30 students are being tested at the same
time, it would be desirable to have additional assistant(s) to help
with passing out papers and invigilating (proctoring) the tests.

The tests are to be answered in pencil (2B) only. It is
therefore necessary for a sufficient supply of sharpened pencils to
be available. A supply of rough working (scratch) paper and
rubbers (erasers) is also required.

9. Briefing Test Administrators
Manual 3 (Manual for Test Administrators) gives the full

details necessary for the actual administration of the tests. It
is important, however, that 'this manual (Manual 2) should also

be studied by all test administrators. The School Coordina@or
should complete the necessary arrangements for ensuring that the
appropriate Student Envelopes are available at each agreed test-
ing session. He should also brief the Test Administrators
regarding the collection of completed answer sheets (see Manual 3)
and the return to him at the end of all testing of all materials,
Administrators should arrange for reading material to be available
for those students who fTinish a test early.

10. Teacher Questionnaires

The School Coordinator is responsible for passing on the

Teacher Envelopes to the appropriate teachers and to do every-

thing possible to ensure their reﬁﬁrn, completed. (Bach teacher is
expected to fill in only two or three of the parts of the questionnaire.
The parts which are appropriate are explained on the questionnaires
themselves.) Teachers should be requested to insert their completed
answer cards into the Teacher Return Envelope which can then be sgealed,
CARE SHOULD BE TAKEN AT ALL TIMES TO ENSURE THAT ANSWER CARDS
ARE NEVER BENT OR TORN.
The School Coordinator should collect the Teacher Return Envelopes
for return to the National Center.

11. School Questionnaire

The School Coordinator is responsible for the completion of the

[T A

PN IR PR
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gschool questionnaire, It is possible that several senior members
of the school stafﬁ including the school principal himself (if he,
in fact, is not the coordinator ) will need to be consulted., When
completed, the School Questionnaire should be held ready for return
to the National Center.

12. "Opportunity" to Learn

In addition to the questionnaires which are completed by
teachers, it will be necessary to obtain a rating for each item in
the Science tests. The rating for each item should be the collective
Judgement of the Soience teachers. They are asked to estimate what
proportion of the students in a particular target population in the
school have had the opportunity to learn what is being tested by each
item. In arriving at these judgements, the Science teachers should
give particular attention to the process the student would have to go
through to answer the question rather than the detailed content of the
questions. For example, if an item required the student to calculate
the change in pressure when the volume of a given quantity of gas is
tripled at constant temperature, then it is the application of Boyle's
Law that is being tested rather than the mere manipulation of the
particular numerical quantities involved.

The School Coordinator should arrange a meeting (or meetings)
of Science teachers to obtain these ratings separately for each popula-
tion tested in the school. Detailed instructions are given in Question
33 on the School Questionnaire.

The Schcol Coordinator should see that the Special School Science
Answer Cards are completed with these ratings and returned with the

School Questionnaire to the National Center.

13. Returning Materials to National Center

The School Coordinator is responsible for the prompt refturn of
materials to the National Center. All the Student Envelopes; Teacher
Return Envelopes and the completed School Questionnaire together with
the Student Name Form and the Teacher Name Form and unused answer
cards should be packaged into one parcel and returned to the National

Center. Sirong packaging must be employed to prevent any damage

(bending, tearing, etc.) to answer cards.

A1l other materials (test booklets, student questionnaires,

teacher questionnaires etc.) are also to be returned by separate mail

to the National Center.
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14. Reporting Results to Schools

Regrettably it is not possible for all the many thousands of
teachers who have taken part in this research to be thanked person-
ally. However, it is hoped that the School Coordinator will pass on
the thanks of the National Center to all those who have assisted.

The information which is being returned from each participating
school will in due course, find its way into computer storage at the
IKZA Computation Center.

The processing of all the information received from approximately
half a million students from 15,000 schocls in twenty countries will
naturally take some time. It is intended, however, that in due course
a report will be sent to each school giving the test results obtained
by the students in that schocl. Comparative information will be
supplied showing the performance of that school with other schools

in their own countries and other countries.
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Manual for Test Administrators (IEA/M3)

Manual 3.
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1. The tests and questionnaires should be answered in pencil. Stiudents
should be provided beforehand with a snarpened pencil (2B) and an
eraser. An adequate supply of gpare pencils should be avgilable.

2.  The materials to be given to the students are arranged in booklets.
In general, booklets contain both test and questionnsire sections.

3. For the Science tests each student should also be provided before-
hand with several sheets of rough work (scratch) paper on which any
figuring can be done. The test booklet and the answer card are not
to be used for this purpose.,

4. The bests should be timed carefully. The time limits are plamned to

be fairly liberal. Do not give any extra time.

5. The time limits given in the table below while they are to be followed

exactly in the case of the tests, are intended only as a guide for the

other materials and may be extended if necessary.

Some help may be given to individual gtudents if they are unsure of

their answers to factual questions on the questionnaire sections., but
no help should be given on the opinion section or on any test.

(National Centers - see General Notes for Student Questionnaires)

If National Centers intend to sdminister the National Cption

I
i
i
i
|
Science Practical Tests, then the necessary instructions :

should be included here about the apparatus and materials I

that will be required. q

-p G ene SE) SED SE
T T T
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Detailed Instructions for Administration

U G Sy S Sy SR GRS G SN en - D G e S SED ap SIS Sub S eun

Population_;

T. The test administrator will need the Student Envelopes for the
students he is supervising. These envelopes (still closed)
should be handed out to the students who are to check that they
have received the envelope with their name on it.

8. The instructions that follow should be read by the test adminis-
trator clearly and with emphasis; no attempt should be made to
commit them to memory. The word given should be followed exaotiy
whenever possible.

g. When the students are in the room and quietly seated, the followipg
statements should be made:

"This school has been chesen as one of thsse in

----------- to take part in an international project to study
vwhat young people know about Science (and how well they under~
stand what they read - National Center add if appropriate).
Different countries from all over the world are taking part
in this study. You will probably find some parts of the tests
eagy; some you are likely to find hard. Do your best on all
the questions. Listen carefully to the instructions as they
are given, follow them exactly, and do the best you can."

10. Now read the following:
"Open the envelope in front of you. Take out Booklet 1.
Do not open the booklet until you are told to do so."

11. See that all do this correctly, then say:
"For these tegts we shall use a special answer card that

is separate from the test itself. With this answer card,
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all the tests can be scored very quickly and accurately
by a special machine. From your envelope take out the.
smaller envelope end again check that your name is written
on it. This second envelope contains your answer cards.
Be careful not to mark or bend them. Take out the yellow
card marked 1. Put the smaller envelope back inside the
larger envelope and place it at the top of your desk (table).
The answer card is a little tricky to mark the first time
your use it, so listen to the instructions and follow them
carefully.

For most of the questions you will be asked, there are

five possible answers. These are indicated on your answer

card by a raw of ovals like this."

Here, put a sample on the blackboard, like this: -

Say: -

MERTTATACE T T el NI TET WL T TR

S T AR T e TR SR YRR T R

"Look at what I have put on the board. These are five
choices, named A,:B, C, D, E. If you think the correct
answer to a question is the one marked "C", you should
blacken the oval with a solid pencil mark like this."

¥i1l in the oval C on the board.
"If you change your mind and want to change an answer,
erase the first mark completely and then mark your other
choice. It is important that you only leave one oval
blackened in. Erase all other marks. If you look at your
answer card you will see that there is a section at the top
with holes in it. Do not touech this at all. Underneath
that is a section marked L where we shall do some practice

items and underneath that there are two sections marked A
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and B. These are where you will put your answers %o the
queations in the tests. Let me repeat that you must not
put any stray marks anywhere on the card. The only maiks
should be where you have blackened in the ovals you have
chosen. Are there any questions about the way answers are
to be recorded?"

Anawer any questions. Try to be sure that all students understand
how they are to mark their answers.
Continue as follows: =
"Now look at the front cower of Booklet 1. Follow care-
fully while I read the directions to you."
Read the directions to the group, giving them time to mark the
answers to the practice questioﬂs when these are reached.
Directions: -
"This test contains questions dealing with different parts
of Science. You will be able to answer some of the questions
on the basis of your school work, some from your general
knowlédge ana cthers you will be able to answer by using
common sense. Others you may not waste time over any ques-
tion you cannot do; leave it and go on to the next question.
You can come back to questions you have missed la ter, if
you have time. You may answer even if you are not quite sure,
but do not guess blindly.
Each of the questions in this test is followed by five possible
answers, lettered A, B, C, D, 2nd E. You have to decide which
one answer you think best, and then on your answer card make
a solid pencil mark in the oval containing the answer letter
you chose.
Here is an example of how to fill in the answer space on

your answer card. Remember that the examples given cn this




page are to be answered in the section marked 'L on your

answer card.

l. How long does the earth take to travel once around the
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sun?
A. A day
B. A week
C. A month
4 D. A year

B. None of the above.

oince the earth travels round the sun in a year, the answer
space D should be marked. This has been done on the answer
; card for question 1 in the example section L.

Now try the next three questions for practice. Fill in t@e

space of your chosen answer on the answer card in section L."
" Allov one or two minutes for- students to complete practice items.
Then say: -
g "The answer %o question 2 is E. Therefoere you should have
iarked the space E on your answer card.

The answer to gquestion 3 is C. Therefore you should have

marked the space C on your answer card.
The answer to question 4 is A. Therefore you should have

k| marked the space A on your answer card."

It is important to ensure that all students mark their answers in i
the correct way and in the right place. Then say: -
"Are there any questions?"

Answer any questions about the procedure of taking the test and

marking the answers.

13, Continue as follows: -

"We are now ready to start Section A. The answers to the first.

test are to be placed in the section marked "A" on your answer
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card."
‘ Indicate the appropriate section of the answer card. ‘Then say: -
- "If your pencil breaks, please put up your hand immediately,
and I will give you another pencil. You will have 30 minutes
for the test. Work as quickly as you can. Do not waste time
if you cannot answer a question, but leave it and go on to the

next. Open your test booklet and begin."

Note what the time is when the group starts, also what time it will

be after 15 and 25 minutes have passed.

After 15 minutes say: -

"About half the time has gone. Remember, do not waste time on
the questions you do not know how to do."

After 25 minutes say: -

"You have about 5 minutes more. Have a look at any questions

you haven't yet tried, to see if you know how to do some of
thenm."

: After 30 minutes .say: -

"Pime is up. Stop working and put your pencil down. You will
have a few minutes rest. Do not touch your test booklet or
answer card."

After a few minutes (National Centers should suggest an appropriate

length of time) say: -

"We are mot ready to start Section B. The answers to questioﬁs'
in this section are to be marked in part B of your answer card."
Indicate section B of the answer card. Then say: -

"You will have 30 minutes for this test. Remember, do not waste

time if you cannot answer a question, but leave it ocut and go
on to the next. Turn to the next page in your booklet and begin."
| Note what the time is when the group starts, also what time it will be

after 15 minutes and 25 minutes have passed. After 15 minutes say: -
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"Ahout half the time has gone. Remember, do not waste time
on the questions you do not know how to answer."

After 25 minutes say: -
"You have about 5 minutes more. Have a look at any questions
you haven't yet to see if you know how to answer some of them."

After 30 minutes say: -
"Stop working and put your pencil down. 7You will now have a
few minutes rest. Do not touch your test booklet or answer
-card."

After a few minutes say:
"We afe now ready to start Section K, which_is the next section
in your booklet. The énswérs to this section are to be marked
in part K on the otherside of your answer card."

Indicate part K of the answer card.
"Follow the directions on the first page of Section Kas I
read them to you. These questions are being given to a number
of children in several countries to find out what they think
about science and the part it plays in their lives. For most
of the questions there are no right or wrong answers so this
is not a test, we just want to know what you think. The answers
to these questions should be put in Section K on your answer
card. Blacken in the oval which has the letter of the answer
you chose for each question. If you wish to change an ansver
you have given, you ﬁay, but be sure to erase the mark for the
old answer. Now turn the page to the first set of questions
and begin." '

When all the students have completed Section K, tell them to replﬁce

the answer card in the small envelope. The test booklet and the small
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envelope should now be put back into the large envelope, which can
be left on the desk or table to await the next testing session.
(National Centers may wish to have the envelopes ocollected if the

next testing sessions will not be until a much later time.)

The students should be seated in the same way as before, and the
test administrator should ensure that each student has his envelope
on his desk in front of him.

Now say:

"From your large envelope take out Booklet No. 2. In this
gsssions you will not need an Answer Card - you will mark
your responses in your booklet."

Make sure that the students have taken out the right booklet.

Then say:
"In this test words are given to you .in ﬁairs. You must decide
whether the words have nearly the same meaning or nearly the
opposite meaning. If you think the words hLave the same meaning,
draw a ring round the letter "s". If you think the words have
the opposite meaning, draw a ring round the letter "o" in your
booklet. Here is an example:"

Put the following example on the blackboard like this:

high low 8 o

Then say:
"Phe two words "high" and "low" both refer to height. However,
they are nearly opposite in meaning. Therefore, you should draw
a ring round the letter "o" like this.”

Here draw a ring round the letter "o” on the board. Then say:
"If you change your mind, remember you must{ erase the ring

completely and then put a ring round your other choice. Are




there any question?®

Answer any questions. Try to be sure that all students understand

how they are to marxk their answers.

18. Continue as follows:

"You will have ten minutes for this test. Work as quickly as
you can, and do not waste time on words you do not know. Now
turn over to the first page of Booklet 2 and do the questions
in section F."

Note what time it is when the group starts. After 5 minutes Bays

"About half the time is gone."
After 10 minutes say:
"Stop workiag and put your pencils down."

19. Then say:

"The questions in the next section (Section G) are about you
and what you do. Answer them as accurately as you can. If
you have any difficulty about understanding what is wanted by
a particular question, please ask me. You should be able to
answer all the questions within 15 minutes. Now turn to the
next page and begin Section G.
Help may be given to any student who appears to be in difficulty.
It will be appreciated that the information requested in this section
should be as accurate as possible and every assistance should be given
to attain this end.
(Note to National Centers: See Generasl Notes 2 and 5 and add other
instructions, if appropriate.)
20, After all students have completed Section G, says:
"That is the end of Section G. We are now ready to start

Section H,"
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(National Jenters: These are general attitude scales and

the instrvotions for Section H will be sent later.)

When everyone has finished, tell the students to replace the booklet

in the envelope.

Session 3 (60 minutes)

a e o

21. The students should be seated in the same way as before, and the

| test sdministrators and procfiors should ensure that each student
has his envelope on his desk in front of him.

22, Says
! "From your large envelope take out Booklet 3. From the small

envelope take out the pink answer card marked 2, Be careful

3 not to bend the answer card. Put the small envelope back inside
! the large envelope and place it at the top of your desk (table)."

A check should now be made to see that all students have ready
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Booklet 5 and Card 2.

Then say:

"You are now going to do some tests to see how well you
understand what you read. 7You shouid mark the spaces on

your answer card in the same way as you did for the Science
tests. Now look at the front of Booklet 3 and follow while

I read the instructions. This test is made up of four stories
with a number of questions on each. Read the first story and
then answer the questions on each. Then go on to the second
story and so on until you come to the end of Section C. Each
question has four possible answers. Pick the best ending or
answer and blacken the oval on the answer card which has the
same letter as the answer you have chosen., You may read the
story over again as wuch as you need to. Try each question

in turn. If you don't know the answer, leave it and go on to
the next question. You may come back to it later if you have
time. DPlease answer even if you aren't quite sure. However,
do not guess blindly. When you finish one story go on to the
next. Continue until you reach the end of Section C. If there
is time left, go back and try to do any that you omittede"

Then say:

"Remember the answers to Section C are to be made on your answer
card in the section marked C."

Indicate the appropriate section of the answer card. Then say:
"You will have 25 minutes for this tesi. Now turn over the
page and begin."

Note: Proctors should made sure that students are continuing with

all of the stories within one section and not stopping after the

firgst story.
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After 13 minutes say:

"pAbout half the time has gone. Remember, do not waste time
on the questions you do not know the answer to."

After 20 minutes say:

"You have five minutes more."
After 25 minutes say:
"Stop working and put your pencils down. You will now have

a few minutes rest. Dec not touch your test booklet or answer

card.”

After a few minutes say:

"We are now ready to start Section D. The answers to Section
D are to be made on your answer card in the section marked D.™

Indicate the appropriate section of the answer card. Then say:
"The questions in Seztion D are like those you have just com-
pleted. You will have 25 minutes for this section. Now turn
over the page and begin.

After 13 minutes say:
"About half the time has gone. Remember, do mot waste time
on the questions you cannot answer.'

After 20 minutes say:
"You have five minutes more."

After 25 minutes say:
"Stop working and put your pencii down."

Tell the students to replace the answer card in the small envel ope,

and put this back in the large envelope. Give the students a few

minutes rest.

24, Note: TFor this test, the test aduinistrator will need an acourate

stop watch.

After a few minutes say:
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"Now we are going to have a test to see how quiockly you can
read. First we shall have a practice test. Turn to Section P
of your booklet. Follow the directions while I read them. Here
is a story. The story has many little parts. When you come to
the end of a part, there will be three words like this : one
two three,"

Here write on the blackboard:

one two three

Say:
"Put a line under the word that fits in the story. For this
test you underline the words in the booklet. Read as fast as
you can, and see how many parts of the story you can read and
work in the time that you heve. Remember read as fast as you
can, but be sure to mark the right word after each part of the
story.

Then say:

"Are there any questions?”
Answer any questions. Try to be sure that all students understand how
they are to mark their answers. Then say:
"Turn over the page and begin."
At the end of four minutes say:
"Stop working and put your pencil down."
Then says
"This has been a practice test only. Are there any questions
on how you are to do this test?"

Ansvwer any questions, then say:

"Put Booklet No. 3 back into the large envelope and take out
the Booklet 3-J. The test in this booklet is exactly the same

as the practice test. You must read the story as quiockly as

.....
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you can and underline the right word after each part of the
story. You will have four minutes for this. Are you ready?

Begin."

After four minutes say:

"Stop working and put your pencil down."
Tell the students to put the Booklet 3J into the envelope. Make
gure that all bcoklets and answer cards are back in the envelopes.
The small envelopes should be inside the large envelopes. Tell the

students to seal the large envelopes. Collect them.

E National Centers are to enter here the instructions to the Test #
i i
i Administrators on how the envelopes are to be collected, and tc

the School Coordinator on the procedure for returning the enve- [
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27.

28.

290

The test administrator will need the Siudent Envelopes for the
students he is supervising. The Student Envelopes (still olosed)
should be handed out to the students, who are to check that they
have received the envelope with their name on it.
The instructions that follow should be read by the test administrator
clearly and with emphasis: no attempt should be made to commit them
to memory. The wording given should be followed exactly wherever
possible.
When the students are in the room and seated,. the following statement
should be mades
"This school has been chosen as one of those to take part in
an international project to study what young people know
about Science, (and how well they understand what they read -
National Centers add if appropriate). Different countries
from all over the world are taking part in this study. You
will probably find some parts of the tests easy; some you
are likely to find hard. Do your best on all the questions.
Listen carefully to the instructions as they are given;
follow them exactly and do the best you can.”
Now read the following:
"Open the envelope in front of you. Take out Booklet Number
4. Do not open the booklet until you are told to do so."
cee that all do this correctly, then say:
"For this test we shall use a special answer card that is
separate from the test itself. With this answer card, all
the tests can be scored quickly and accurately by a special
machine. From your envelope take out the smaller envelope

ard check that your name is written on it. This second
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envelope contains your answer cards. Be careful not to tear
or bend them. Take out the yellow card marked 3. Put the
second envelope back inside the larger envelope and place
it on the top of your desk (table). The answer card is a
little tricky to mark the first time you use it, so listen
to the instructions and follow them carefully.

"Por most of the questions you will be asked, there are five
possible answers. These are indicated on your answer card
by a row of ovals like this".

Put a sample on the blackboard like this: -

& © @ ®

Say: -

4 e e a4 mrn s m— Yo n o a -

"T,ook at what I have put on the board. There are five
choices, A, B, C, D, und E. If you think the correct answer |

to a question is the one marked "C", you should blacken the

oval with a solid pencil mark like this."

Fill in the oval "C" on the board.
"If you change your mind and want to change an answer, erase the
first mark completely and then mark your other choice. It is
important that you only leave one oval blackened for any question.

Erase all other marks. If you look at your answer card you will

see that there is a section at the top with holes punched in
ite Do not touch this at all. Underneath that is a section
marked L, where we shall do some practice items and under-
neath that is a section marked A. This is where you will put
your answers to the questions in the test. Let me repeat
that you must not put any marks anywhere else on the card.
The only marks should be where you have blackened in the
ovals you have chosen. Are there any questions about

what you have been told?"

Answer any questions. Be sure that all students know




how t> mark their answers.

30. Contime as followss: - '

"Now look at the front cover of Booklet 4. Follow carefully
while I read the directions to you."
Read the directions to the group, &iving them time to mark the
answers to the practice questions when these are reached.
Directionss -
"Phis test contains questions dealing with different parts
of Scienée. You will be able to answer some of the questions
on the basis of your school work, some from your general
knowledge and others you will be able to answer using common
gense. Others you may not be able to do. Do mot waste time
over any question you cannot do; leave it ani go on to the
next question. You can come back to questions you have missed

later if you have time. You may anawer even if you are not

(T

quite sure, but do not guess blindly.
Eech of the questions in this test is followed by five possible

answers, lettered A, B, C, D and E. You have to decide which

f§ one answer you think best and then on your answer card make

a s80lid pencil mark on the oval containing'the ansvwer letter
you chose.

Here is an example of how to fill in the answer space on your.
answer card. Remember that the examples given on this page

are to be answered in the section marked L on your answer

card.
1. How long does the earth take to travel once around the
sun?
:? A. A day
| B. A week
; C. A month

e Q- D. A year
' E. None of the above
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Since the earth travels round the sun in a year, the answer
D should be marked. This has already been done on the answer
card for question 1 in the example section L.
Now try the next three questions for practice. ¥Fill in the
space of youf chosen answer on the answer card in section L.™
Allow one or two minutes for students to complete items.
Then says -
"The answer to question 2 is E. Therefore you should have
markéd the space E on your answer card.
The answer to question % is C. Therefore you should have
marked the space C on Your answer card.
The answer to question 4 is A. Therefore you should have
marked the space A on your answer card."
It ig important to ensure that all students mark their answers in the
correct way and in the right place.
Then says ~
"Are there any questions?"
Answer any questions about the procedure of taking the test and
marking the answers.
Continue as follows: -
"We are now ready to begin Section A. The énswers to the test
are to be placed in the se~tion marked A on your answer card."
Indicate the appropriate section of the answer card. Then says -
WIf your pencil breaks, please put up yﬁur hiend immediately
and I will give you another pencil. You will have 60 minutes
for this test. Work as quickly as you can. Do not waste time
if you cannot answer a question, but leave it and go on %o
the next. Are there any questions?"
Answer any questions. When students are sure of the procedure, say: -

"Open your test booklets and begin.”




After 30 minutes say: -
"About half the time has gone. Remember do not waste time
on questions you do not know how to do."
After fifty-five minutes say: -
"Yow have about five minutes more, have a look at any questions
you have not tried +to see if you know how to do some of themas"
After sixty minutes say: -~
"Stop working and put your p:ncils down."
Now says -
"Phis is the end of the fifst testing session. We are going to
replace the materials in the envelope in such a way that they
will be ready for the next session. Open the large envelope

and take out the small envelope that contains the answer cards.

(Give the students a few moments to do this.) Put answer card
5 into this small envelope. Now put the small envelope and
Booklet 4 into the large envelope."

When the students have done this, the envelopes can be collected and

the students dismissed until the next session.

The students should be seated in the same way as before and the test

administrator should ensure that each student has his own envelope

in front of him on the desk.

Now says -
"Poke out Booklet 4 from your envelope. Also, take out the
small envelope of answer cards and remove the yellow answer
card number 3. (Hold up a copy of Booklet 4 and the yellow
ansver card number 3 to indicate what materials the students
are supposed to have in front of them) Put the small envelope
ingide the large envelope and place it on the top of your
desk."

Then says -

"We are now ready to begin Section B. The answers to questions
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in this section are to be marked in part B on the answer
card. ¥ind part B on your answer card."
Indicate Section B on the answer card. Then says -
"You will ha%esixty minutes for Section B of the test. Re-
member do not waste time if you cannot answer a question, but
leave it and go on to the next. Are there any questions?"
Answer any questions. When you have done this says -~
"Now turn to page (National Centers supply page number)
and begin working."
Note what the time is when the group starts, also the time it will
be after thirty minutes and fifty-five minutes are past. After
thirty minutes says -
"About half the time has gone. Remember not to waste time on
- questions you do not know‘how to answer."
After fifty-five minutes says:s -
"You have about five minutes more. Take a look at any questioné
you have not tried yet to see if you know how to answer them.”
After sixty minutes say: -
"Stop working and put your pencils down."
Tell the students to replace the answer card in the small envelope
with the answer cards. Then tell them to put the test Booklet

and the small envelope in the large envelope. This is the end of

Session 2.

Session 3 (50 minutes)

33

34.

The students should be seated in the same way as before and the test
administrator should ensure that each student has his own envelope
in front of him on the desk.

Now say: -

"Pgke out Booklet 5 from your envelope. Also take the answer

W T
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card 4 (National Centers to be informed of the colour later)
from the small envelope of answer cards."

Check to see that the students have taken out the appropriate booklet

and answer card.

35. Now say: -

"Booklet 5 contains a number of questions about you and your
study of Science. It is not a.test. You are to answer the
questions in this section as accurately as you can.
You will record your answers to the questions in this section
on answer card 4 in Section S on the fronv of your card. A4s
before, you will indicate your answers by blackening in the oval
that corresponds to the answer you chose.”

Make sure that all students know where to record their answers on the

answer card. Ask the students if they have any questions.

Then say: -

"Tyrn over the page and begin."

26, After all students have completed Section S, say: -
"Phat is the end of Section S. We are now ready to start
Section T.
The questions in this section deal with how scientists work.
In answering the questions, read eaci question,

choose the best answer and wmark your choice in Section T

on the answer card. Are there any questions?"
Meke sure that students understand what they are to do.. Then
says -

? "Begin working."

After ten minutes say: -~

E’ "About half the time has gone. Remember, do not waste time
on the questions you do not know how to do."

A After twenty minutes say: -
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"Stop working and put your pencils down. You will now have
a few minutes rest. Do not touch your test booklet or answer
card.”
After a few minutes (National Centers should suggest an appropriate
léngth of time) say: -~
"Parn over your answer card to Section K. We are now ready
to start Section K. In this section you willi mark your answers
to the questions in the appropriate place in Section X on the
answer card."
Point out Section K on the answer card.
"You will have about fifteen minutes to answer the questions
in this section. Read the directions on the first page of
Section XK. When you have finished, turn over the page and
begin. Section K is the last section in this booklet. TYou
are to answer all the rest of the questions in this booklet
and mark your answers in Section K on your answer card."
When all students have completed Section X, tell them to replace
the answer card in‘the small envelope. The test booklet and the
small envelope should then be pﬁt back into the large énvelope
which can be left on the desks or tables, to await the next testing
session. (National Centers may wish to issue an instruction to

collect the envelopes, if the next testing session is at a much later

time. )

Session 4 (40 minutes)

58.

39.

The students should be seated in the same way as before. The test
administrator should ensure that each student has his own envelope
on his desk in fron of him.
Tell the students to take out Booklet 6 and the white answer card
5. Make sure that the studenc¢s have taken out the right booklet
and card. Then say: -

"In this test, words are given to you in pairs. You must

decide whether the words have nearly the same meaning, or
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nearly the opposite meaning. If you think the words have
the same meaning, blacken in the oval with a "+" in Section F
of your answer card. If you think the words have nearly the
opposite meaning, blacken in the oval with an "o" in it.
Here is an example:zn

Put the following example on the blackboard, like this:

high low + o

Then says -
"The two words "high" and "low" both refer to height; however,
they are nearly opposite in meaning. Therefore, you should
blacken in the oval with the "o" in it, like this."

Fill in the oval with an "o", then says -
"Tf you change your mind, remember you must erase your mark
completely and then mark the other choice. Are there any
questions?"

Answer any questions.

Continue as -follows:
"You will have ten minutes for this test. Work as quickly as
you can end do not waste time on any words you do not know.
Now turn over the page and do the questions in Section F."

Note what time it is when tle group starts. After five minutes say: -
"About half the time is gone."

After ten mindtes say: -~
"Stop working and put your pencils down."
"Phe questions in the next section (Section G) are about you
and what you do. Answer them as accurately as you ecan. If
you have any difficulty in understanding what is wanted by

a particular question, please ask me. The answers to the questions

on the first page of Section G are to be written in the booklet.

Please answer the questions on the first page of Section G now."
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After the students have had time to do this, say: -
"Phe gaswers to the rest of the questions in Section G are to
be marked in Section G on the back of the answer card."
Indicate Section G on the answer card.
"pre there any questions?"
Answer any questions. Then say: -
"You may begin."
After all the students have completed Section G, say: -
"phig is the end of Section G. Now open the large envelope
and take out the small one which contains the answer cards.
Take out the white answer card 6 and put answer card 5 back
into the envelope. (Hold up answer card 6) Now put the smaller
envelope inside the large envelope and place it at the top of

your desk (table)."

(National Centers - these are General Attitude Scales. Directions for

Section H will be sent later.)

When everybody has finished, tell the students to replace the answer
card into ithe small envelope and the test booklet, and the small
envelope into the large envelope. (National Centers may wish to
issue sn instruction sbout the collection of materials here.)

Session 5 (50 minutes)
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41. The students should be seated in the same way as before. The test
administrator should ensure that each student has his envelope on
his desk in front of him. Then say: -~

“From your large envelope take out Booklet T. From the
small envelope of answer cards, take out the pink answer

card number 7. You are now going to do some tests to

gsee how well you can read. Ycu should £fiil in the ovals on

your answer card in the same way as you did for the other
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tests. Lock at the front of Booklet 7 and follow while
I read the instructions.
This is a test to see how well you understand what you read.
The test is made up of four stories with a number of questions
on each. Read the first story and then answer the questions
on it. Then go on to the second story and so on until you
come to the end of Section C.
"Hach test item starts with a statement or question and then
gives you four endings or answers. Pick the best ending or
answer and blacken the space corresponding to the answer
you have chosen on your answer card. You may read the stories
over again as much as you need to. Try each questiorn in turn.
If you don't know the answer you may leave it and go on to
the next. Come back to it later if you have time.
"You should answer even if you aren't sure; however, do not
guess blindly.,
"YJhen you finish one story, go ahead to the next. Keep on
working untilyon reach the end of Section C. If there is
any time left go back and try to do any questions that you
skipped the first time through."

Then say: -
"The answers to the questions in Section C should be marked in
Section C on your answer card. You will have fifty minutes to
do this test. Are there any questions?®

Make sure that the students know where to mark their answers on the

answer card. Then say: -
"Purn 6ver the page and begin working."

After twenty-five minutes say: -
"pAbout half the time has gone. Remember, do not waste time

on the questions you do not know how to do."
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After forty-five minutes says -

"You have about five minutes more."
After fifty minutes say: -

"Stop working and put your penciis down."
Tell the students to replace their booklets and answer cards in the
large envelope. This is the end of Session 5 (National Centers
may wish to issue en instruction regarding the collection of

envelopes at this point.)

Session 6 (50 minutes)

46.

The students should be seated in the same way as before and the test
administrator should make sure that each student has his own envelope
in front of him on the desk.
Then say: -
"From your large envelope take out Booklet 7 and your pink
answer card 7. You are going to take another test to find out
how well you read. The answers to the questions will be
marked in Section D of your answer card. Turn to Section D
of your booklet. You will have fifty minutes to do this
test. Are there any questions?"
Answer any Questions. Then say: -
"Turn over the page and begin.”
After twenty-five minutes say: -
"About half the time has gone. Remember do not waste time
on the questions you do not know how to answer."
After forty-five minutes says -
"You have about five minutes more."
After fifty minutes sey: -
"Stop working and put your pencils down."
Tell the students to put the booklet and answer card back into the

large envelope. That is the end of this testing session. (National




- 13 -

may wish to issue an instruction about the collection of the
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envelopes at this point.)

47. The students should be seated in the same way as before and the test
administrator should ensure that each student has his envelope in
front of him on his desk.

48. Then says -

tPgke Booklet 7 and the pink answer card 7 out of your envelope
and turn tc Section E in the booklet. The questions in this

section are about you and what you read. The answers to these
questions are to be marked in Section E of answer card 7. You

will have about fifteen minutes to answer these questions. If

you are not sure what is wanted by a particular question, please

ask me. Are there any questions?"

Make sure that the students know what they are supposed to do and
where to mark their answers. Then say: -
"Murn over the page and begin."
49. After all the students have completed Section E, say: -

"Phat is the end of Section E. Put answer card 7 back into ‘

the small envelope and put the small envelope into the large
envelope. We are now ready to start Section P."

Note: For this test, the test administrator will need an accurate

stop watch.

Then say: -
"Now we are going to have a test to .see how quickly you can

read. First we shall have a practice test. Turn to Section P

in Test Booklet 7. Follow as I read the directions.

Here is a story. The story has many little parts. When you

come to the end of a part there will be three words, like

this:

one two three
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"Put a line under the word that fits in the story. For this
test you underline the word in the booklet.
Read as fast as you can, and see how many parts of the story
you can read and mark in the time that you have.
Remember, read as fast as you can, but be sure to mark the right
word after each part of the story. Are there any questions?"
Answer any questions. Try to be sure that all students understand
how they are to mark their answers. Then say: -
"Pfurn over the page and begin."
At the end of exactly four minﬁtes, says -
"Stop working and put your pencils down."
Then says -
"This has been a practice test only. Do you understand how
to do this test?"
Answer any questions then say: -
"Put Bdoklet 7 back into the large envelope. Take out Booklet
7G. This test is exactly the same as tle practice test. You
mu3t read the stories as quickly as you can and underline the
right word after each of +the stories. You will have four
minutes for this. Are there any questions?"
Answer any questions, then say: -
"Begin."
After exactly four minutes say: -
"Stop working and put your pencils down."
Tell the stgdents to put the Booklet 7G into the envelope. Make
sure that all booklets and answer cards are back in the envelopes.
The small envelope should be inside the large envelope. That is the
end of the session. (National Centers may wish to issue an instruction

about the collection of materials at this point.)
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50. The students should be seated in the same way as before and the test

administrator should ensure that each student Has his own envelope
on his desk in front of him.
51. Now say: -

"From your envelope take out Booklet 8 and answer card 8.
The section letter on the first page of the booklet will be
either an X, a Y, or a %Z. There are some numbers and letters
printed at the top of your card b; the large figure 8. The last
of these will be either an X, a Y, or a Z. Make sure that -this
letter is the same as the one on the front of your test bookiet."

(The test administrator should hold up a copy of: Booklet 8 and answer

card 8 to indicate where the two should match).
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If any student finds that his answer card does not match the test,
then the test administrator should correct the discrepemcy by giving
him a correct booklet. The student should not be allowed to change
answer cards. When all students are ready, say: -
"In this booklet there is a short story. Read the story
cagrefully and thoughtfully before going on to the questions
about it. Read the questions carefully and answer them as
thoughtfully and accurately as you can. The questions are
preceded by instructions which you should follow. All your
answers ghould be marked on your answer card in the Section
marked X -Y -Z. You will have fifty minutes to do this

test. Are there any questions?"

Answer any questions and make sure that the students know what
they are to do. Then say: -
"Turn over the page and begin.”

After twenty-five minutes say: -

"About half the time has gone. Remember do not waste time
on any questions you do not know how to answer."
After forty-five minutes say: -
"You have about five minutes more. If you have not answered
question N, which comes at the end, pleas2 do so now. If
after doing this you have any time left, you may go back to
any questions you have not answered."
After fifty minutes say: -
"Stop working and put your pencils down."
Tell the students to put answer card 8 and the test booklet into
the large envelope. That is the end of this session. (National
Centers may wish to issue an instruction about the collection of

materials at this time.)
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The students should be seated in the same way as before and the

U
A}
.

test administrator should ensure that each student has his own

o envelope on his desk in front of him.

53. Then say: -
"Pake out Test Booklet 9 and answer card 8 from the large
envelope."”

Make sure that students have done this correctly. Now say: -

"his test is like the last one you did. The answers to the 1
questi&ns are to be marked in Section W on the front of your

L ; answer card. You will have fifty minutes to do this test. Are

there any questions?"

~

Answer any questions and make sure that the students know where to
R mark their answers. Then say: -

"furn over the page and begin.!
After twenty~five minutes say: -

"About half the time has gone. Remember, do not waste time on

any questions you do not know how to answer."
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After forty-five minutes say: -

* "You have about five minutes more. If you have not answered
question M, which comes at the end, please do so now. If
ii after doing this you have any time left, you may go back to
any questions you heve not answered."
After fifty minutes say: -
"Stop working and put your pencils down."
Tell the students to put answer card 8 and Test Booklet_9 into

the large envelope. That is the end of this session. (National

Centers may wish to issue an instruction about the collection of
'ﬁﬁ materials at this time.)

Session 10 (30 minutes)
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administrator should ensure that each student has his enveleope
on the desk in front of him. Then say: -
"Pake out Booklet 9 and answer card 8 from the large envelope.
Find Section Q on the answer card. (Hold up an answer card
and indicate Section Q.)
The questions in this section are about you and your study
of Literature. The answers to the questions in Section Q
should be marked in Section Q on the answer card. Answer
the questions as accurately as you can. If you have any
difficulty understanding what is wanted by a particular question,
please ask me. You should be able to answer all the questions
in this section within fifteen minutes. Are there any
questions?"
Make sure that the students understand what they are to do and where
to mark their answers. Then say: -
"Now turn over the page and begin."

After the students have finished answering the questions in Section

Q, say: -
"Turn to Section R of your test booklet. The next set of

questions are also about Literature. Answer them as quickly
and as accurately as you can. Mark your answers in the spaces
in Section R of vour answer card. You will have about fifteen
minutes to complete this section. Are there any questions?”
Make sure students understand what they are to do and say and where
to record their answers. Then say: -
"Now turn the page and begin."
After the students have completed Section R, tell them to return
the answer card to the small envelope and to put the small envelope

and the test booklet into the large envelope. Then tell the students

to seal the large envelope.
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ﬁlnsert the appropriate instructions at the end of this session.

“Students should not be. told to seal their envelopes until they
n

"have completed all tests.

iNational Centers are to enter here the instructions to the test
]

I

Hadministrator on how the envelopes are to be collected, and te
i

che School Coordinator on the procedure fcr the return of the

n
nenvelopes to the National Center.
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Population IV

56. The test administrator will need the Student Envelopes for the
students he is supervising. The Student Envelopes (still closed)
should be handed out to the students, who are to check that they

2 have received the envelope with their name on it.

57. The instructions that follow should be read by the test administrator

clearly and with emphasis:.;no avtempt should be made to commit them

to memory. The wording given should be followed exactly wherever

é, possible.

58. When the students are in the room and seated, the following statement

should be made:

"This school has been chosen as one of those to take part in
an international project to study what young people know
about Science, (and how well they understand what they read -
National Center add if appropriate); Different countries
from all over the world are taking part in this study. You
will probably find some parts of the tests easy; some you
are likely to find hard. Do your best on all the questions.
Listen carefully to the instructions as they are given;

fw follow them exactly and do the best you can.”

59. Now read the following:
"Open the envelope in front of you. Take out Booklet

Number 10. Do not open the booklet until you are told to

1} do so."

50. See that all do this correctly, then say:

"Por this test we shall use a special answer card that is

i RO SA ”
YT SREPY e e e

separate from the test itself. With this answer c¢ard, oll
the tests can be scored quickly and accurately by a special

machine. From your envelope take out the smaller envelope

" A 4 h; "‘:!‘ TERY
S A
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and check that your name is written on it. This second
envelope contains your cards. Be careful not to tcar or
bend them. Take out the yellow card marked 3. Put the
second envelope back inside the larger envelope and place
it on the top of your desk (table). The answer card is a
little tricky to mark the first time you use it, so listen
to the instructions and follow them carefully."
"For most of the questions you will be asked, there are five
possible answers. These are indicated on your answer card
by a row of ovals like this."

Put a sample on the blackboard, like this: =

© @ ®

Say: -
"Took at what I have put on the board. These are five
choices, A, B, C, D, and E. If you think the correct
answer to a question is the one marked "C", you should
blacken the oval with a solid pencil mark like this."

Fill in the oval "C" on the board.
"If wou change your mind and want to change an answer, erase
the first mark completely and then mark your other choice. It
is important that you only leave one oval blackened for any
question. DFErase all other marks. If you look at your answer
card you will see that there is a section at the top with holes.
punched in it. Do not touch this at all. Underneath that is
a section marked L, where we shall do some practice items snd
underneath that is a section marked A, This is where you will
put your answers to the questions in the test. Let me repeat
that you must not put any marks anywhere else on the ocard.
The only marks should be where you have blackened in the ovals
you have chosen. Are there any questions about what you have

have been told?"
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Answer any questions. Be sure that all students know how to

mark their answers.
6l. Continue as follows: =~
"Now look at the front cover of Booklet 10. Follow carefully
while I read the directions to you."

Read the directions to the group, giving them time to mark the

answers to the practice questions when these are reached.

Directions: -
"This test contains questions dealing with different parts
of Science. TYou will be able to answer some of the questions
on the basis of your school work, some from your general
knowledge and others you will be able to answer using common
sense. Others you may not be able to do. Do not waste time
over any question you cannot do; leave it and go on to the

next question. You can come back to questions you have missed

later if you have time. You may answer even if you are not
quite sure, but do not guess blindly.

Each of the questions in this test is followed by tive possible
answers, lettered A, B, C, D and E. You have to decide which
one answer you think best and then on your answer card make

a solid pencil mark on the oval oontaining'the answer letter
you chose.

Here is an example of how to fill in the answer space on your
answer card. Remember that the examples given on this page

are to be answered in the section marked I on your answer card.

E. None of the above

1. How long does the earth take to travel once sround the !
sun? =
A. A day -
; B. A week -
C. A month »
% D. A year § %
[
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Since the earth travels round the sun in a year, the answer

RN TR AR L, AN 2 Y]

D should be marked. This has already lteen done on the answer

card for question 1 in the example section L.
Now try the next three questions for practice. Fill in the
space of your chosen answer on the answer card in section L."

Allow one of two minutes for students to complete items.

Then says: -

"The answer to question 2 is E. Therefore you should have

marked the space E on your answer card.

The answer to question 3 is C. Therefore you should have
marked the space C on Your answer carde.

The answer to question 4 is A. Therefore you should have
marked the spsce A on your answer card."

It is important to ensure that all students mark their answers in
the correct way and in the right place.

Then says -
"Are there any questions?"

Answer any questions about the procedure of taking the test and

marking the answers.

62. Continue as follows: -

"We are now ready to begin Section A. The answers to the
test are to be placed in the section marked A on your answer
card."

Indicate the appropriaste section of the answer card. Then say: -
"If your peneil breaks, please put up your hand immediately,
and I will glve you another pencil. You will have 60 minutes
for this test. Work as quickly as you can. Do not waste time
if you cannot answer a question, but leave it and go on to the
next. Are there any questions?"

Answer any questions. When students are sure of the procedure, say: =

"Open your test booklets and begin."




After 30 minutes say: =

"About half the time has gone. Remember do not waste time
on questions you do not know how to do."

After fifty-five minutes say: -

"You have about five minutes more, have a look at any questions
you have not tried to see if you know how to do scme of them."
After sixty minutes say: =
"Stop working and put your pencils down."
Now say: =
"This is the end of the first testing session. We are going to
replace the materials in the envelope in such a way that they
will be ready for the next session. Open the large envelope
and take out the small envelope. Now put the small envelope and
Booklet 10 into the large envelope."
When the students have done this, the envelopes can be collected and

the students dismissed until the next session.

The students should be seated in the same way as before and the test
administrator should ensure that each student has his own envelppe
in front of him on the desk.
Now say: =
"Pake out Booklet 11 and answer card number 3. On the front
of Booklet 11 is a letter., It will be either a "P", a "Q"
an "R", an "S", a "T" or a "U", Also on your answer card

there 1s a column of letters and numbers at the top right

hand edge by the large number 3, The last of these will also
be a "P", a "Q", an "R", an "S", a "T" or a "U", Make sure
this letter is the same as the one on your test booklet,

(The test administrator should hold up a copy of Booklet 11 and

ansvwer card 3 and show where they should match.)
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If any student finds that the answer card does not match the test,
then the test administrator should correct the discrepancy by giving

him the correct booklet. The student should not be allowed to change

answer ocards.

Then say: -
"We are now ready to begin Section B. The answers to questions
in this section are to be marked in part B on the answer card.
Find part B on your answer card."

Indicete Section B on the answer card. Then say: =
"You will have sixty minutes for Section B of the test.
Remember do not waste time if you cannot answer a question,
but leave it and go on to the next. Are there any questions?"

Answer any questions, When you have done this say: -
"Now turn to page (National Centers supply page number)

and begin working."




-7 -

Note what the time is when the group starts, also the time it will

be after thirty minutes and fifty-five minutes are past. After
thirty minutes say: -
"About hslf the time has gone. Remember not to waste time

on questions you do not know how to answer."

After fifty-five minutes say: -

"You have about five minutes more. Take a look at any questions

you have not tried yet to see if you know how to answer them."
After sixty minutes say: -
"Stop working and put your pencils down."
63. Tell the students to replace the answer card in the small envelope
with the other answer cards. Then tell them to put the test booklet

and the small envelope in the large envelope. This is the end of

Session 2.

64. The students should be seated in the same way as before and the
test administrator should ensure that each student has his own
envelope in'front of him.

65. Now say: -
| "Pake out Booklet 12 from your envelope. Also take out the

(color to be determined later of which the National Centers
will be informed) answer card 4 from the small envelope of
answer cards."
Check to see that the students have taken out the appropriate booklet
and esnswer ocard.

66. Now say: =~

"Booklet 12 contains a number of questions about you and your

- 8tudy of Science. It i1s not a test. You are to answer the
questions in this section as accurately as you can.

You will record your answers to the questions in this section '

— e —
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on answer card 4 in Section S on the front of your card. As
before, you will indicate your answers by blackening in the
oval that corresponds to the answer you chose."
Make sure that all students know where to record their answers on the
answer card. Ask the students if the: have any questions.
Then says =
"Purn over the psge and begin.”
When all students have completed Section S, say: -
"That is the end of Section S. We are now ready to start
Section T. The éuestions in this section deal with how
scientists work. 1In answering the questions, read each
question. choose the best answer and mark your choice in
Section T on the answer card. Are there any questions?"
Make sure that the students understand what they are to do. Then
says -
"Begin working."
After ten minutes say: -
"About half the time has gone. Remember, do not waste time
on the questions you do not know how to do."
After twenty minutes say: =~
"Stop working and put your pencils down. You will now have
a few minutes rest. Do not touch your test booklet or answer
card."
After a few minutes (National Centers should suggest an appropriate
length of time) say: -
"Turn over your answer card to Section K. We are now ready
to start Section K. 1In this section you will mark your
answers to the questions in the appropriate place in Section
K on the answer card. (Point out Section X on the answer card).

You will have about fifteen wminutes to answer the questione
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in this section. Read the directions on the first page of | 5
Section K. When you have finished, turn over the page and :
begin. Section K is the last section in this booklet. TYou B
are to answer all the rest of the questions in this booklev |

and record your answers in Section K on yoﬁi answer card.”

68. When all students have completed Section K, tell them to replace

the snswer card in the small envelope. The test booklet and the

small envelope should then be put back into the large envelope,
which can be left on the desks or tables, to await the next testing
session. (National Centers may wish to issue an instruction to
collect the envelopes, if the next testing session is at a much
later time.)

Session 4 (40 minutes)

- S G G B CED S -5

69. The students should be seated in the same way as before. The test

gdministrator should ensure that each student has his envelore on
his desk in front of him.
70. Tell the students to take out Booklet 13 and the white answer card 5.
Make sure that the students have taken out the right booklet snd card.
Then says -
"Tn this test, words are given t2 you in pairs. You must
decide whether the words have nearly the same meaning, or
nearly the opposite meaning. If you think the words have
the game meaning, blacken in the oval with a "+" in Section F
of your-answer card. If you think the words have nearly the
opposite meaning, blacken in the oval with an "o" in it.
Here is an exsmple:"

Put the following examyle on the blackboard, like thiss

high low 4 0

Then say:

"The two words "high" and "low" both refer to height; however,
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they are nearly opposite in meaning. Therefore, you should
blacken in the oval with the "o" in it, like this.”

Fill in the oval with an "o". Then say: -
"If you change your mind, remember you must erase your merk
completely and vhen mark the other choice. Are there any
guestions?"

Angwer any questions.

7l. Continue ags follows:

"You will have ten minutes for this test. Work as quickly
as you can and do not waste time on any words you do not know.
Now turn over the page and do the questions in Section F."

Note what time it is when the group starts: After five minutes say: -
"About half the time is gone."

After ten minutes say: -
"Stop working and put your pencils down."
"The questions in the next section (Section G) are about you
and what you do. Answer them as accurately as you can. If
you have any difficulty in understanding what is wanted by
a particular question, please ask me. The answers to the
questions on the first page of Section G are to be written

in the booklet. Please answer the questions on the first

page of Section G now."
After the students have had time’to do this, say: =
"The answers to the rest of the questions in Section G are
to be marked in Section G on the back of the answer card."
Indicate Section G on the answer card.
"Are there any questions?"
Answer any questions. Then say : -

"You may begin."
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After all the students have completed Section G, say: -
mphis is the end of Section G. Now open the large envelope
and tske out the small one which contains the answer cards.
Take out the white apswer card 6 end put answer card 5 back
snto the envelope. (Hold up card 6) Now put the smaller
envelope inside the large one and place it at the top of

your desk (table)."

(National Centers - these are General Attitude Scales. Directions

for Section H will be sent later.)

When everybody has finished, teil the students to replace the answer
card into the small envelope and the %test booklet, and the small
envelope into the large envelore. (National Centers may wish to
jssue an instruction about the collection of materials here.)

72, The students should be geated in the same way as before. The test
administrator should ensure that each gtudent has his envelope on
his desk in froat of him. Then say: -

"Ffom your large envelope take out Booklet 14. ZFrom the

small envelope of answer cards, take out the pink answer

card nunber 7. You are now going to do some tests to see

how well you can read. You should fill in the ovals on

your answer card in the same way as you gid for the other
tests. Look at the froni of Booklet 14 and follow while

I read the instructions. i
This is a test to see how well you understand what you read.
The test is made up of four stories with s number of questions

on each. Read the first story and then answer the questions

on it. Then go on to the second story and so on until you

come to the end of Section €.
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Each test item starts with & ststement 6r question and then
glves you four endings or snswers. Pick the best ending or
answer ard bvlescken the space corresponding to the answer
you have ohosen con your answer card. You msy read the stories
over asgsin as much a8 you need %o. Try each question in turn.
Jf you don't know the answer you may leave it and go on to
the next. Come back to it later if you have time. Tcu should
answer even if you arean't sure; however, do not guess blindly.
When you finish one story, go shead 4o the next. ¥Keep working
until you reach the end of Section C. "If there is time left,
g0 bzack and try to do any that you skipped the first time
through.

Then say: -

"The answers to the questions in Section C should be merked
in Section C on your answer ocard. 7You will have fifty minutes
to do the test. Are there sny questions?"
Make éure that the students know where to mark their snswers on the
ansvwer card; Now'say: -
"Pfurn over the page and begin working."
After twenty~five minutes say: -
"About half the time has gone. Remember, do not waste time on
the questions you dc not know how to do."
After forty-five minutes say: -~
"You have about five minutes more."
After fifty minutes say: -~
"Stop working and put your pencils down."
Tell the students to replace their booklets and answer cards in the
large envslope. This is the end of Session 5. (National Centers

may wish to issue an instruction regarding the collection of

envelopes at this point.)
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76.

770

79.

The students should be seated in the ssme way as before, and the
test administrator should make sure that each student has his
envelope in front of him on his desk.
‘Then say: -
"From your large envelops taeke out Booklet 14 and your pink
answer card 7. TYou are going to %ake snother test tc £ind out
how well you read. The answerz to the quesiions will be marked
in Section D of your answer card. Turn to Section D of your
booklet. You will have fifty minutes to do this test. Are
there any questions?"
Answer any questions. Then say: -
"Turn over the psge and begin."
After twenty-five minutes say: -
"About half the time has gone. Remember, do not waste time
on the questions you do not know how to snswer."
After forty-five minutes ssy: -
"You have about five minutes more.”
After fifty minutes says -
"Stop working and pui yoﬁr pencils down."
Tell the students to put the booklet and answer card back into the
large envelope. That is the end of this testiné session. (National
Centers may want to issue an instruction about the collection of the

envelopes at this point.)

The students should be sested in the same way as before, and the

test administrator should ensure that each student has his envelope

in front of him on his desk.

Thea says -~

"Take Booklet 14 and the pink answer card T out of your envelope

and turn to Section B in the booklet. The questions
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in this section are about you and what you read. The answers
to these questions are to be marked in Section E of answer card
7. Yeu will have about fifteen minutes to answer these ques-
tions. If you are not sure of whst is wanted by a particular
question, ﬁlease asgsk me. Are there any questions?"
Make sure that the students know what they are supposed to do and
where to mark their answers. Then say: -
"Turn over the page and begin."
After all the students have completed Section E, say: -
"That igs the end of Section E. Put answer card 7 back into
the small envelope and put the small envelope into the large
envelope. Also put Booklet 14 back into the envelope."

That is the end of the session.

Sesgion 8 (50 minutes)

81.

82.

— NS Sy e 45 A9

The student should be seated in the same way as before, and the
test administrator should ensure that each student has his envelope
on his desk in front of him.
Now say: -
"From your envelope take out Booklet 8 and answer card 8.
The section letter on the first page of the booklet will
be either an X, a Y or a Z. There are some numbers and
letters printed at the top of yoﬁr card by the large figure
8. The last of these will be either an X, a Y or a Z. Make
gsure that this letter is the same as the one on the front of
your test booklet." (The .test administrator should hold up a
copy of Booklet 8 and answer card 8 and indicate where the

two should match.)

P e
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If any student finds that his answer card does not match the test,

then the test administrator should correct the discrepsncy by giving

him a correct booklet. The student should not be allowed to change

answer card. When 3ll the students are ready, say: - ;
"In tﬁis booklet there is a short story. Read the story
carefully and thoughtfully before going on to the questions
about it. Read the questions carefully and answer them as
thoughtfully and accurately as you can. The questions are
preceded by instructions which you should follow. All your
answers should be marked on your answer card in the Section

marked X -~ Y - Z. You will have fifty minutes to do this

test. Are there any questions?"
Answer any questions and make sure that the students know what they
are to do. Then say: -

"Turn over the page and begin."
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‘After twenty~five minutes say: -
"About half the time has gone. Remember do not waste time on
any questions you do not know how to answer."
After forty-five minutes say: -
"You have agbout five minutes more. If you have not answered
Question N, which comes at the end, please do so now. If
after doing this you have any time left, you may go back to
any questions you have not answered."
After fifty minutes say. -
"Stop working and put your pencils down."
Tell the students to put answer card 8 and the test booklet into
the large envelope. That is the end of this session. (National
Centers may wish to issue an instruction about the collection of

materials at this time.)

The students should be seated in the same way as before, and the
test administrator should ensure that each student has his envelope
on the desk in front of him.
Then say: -
"Pake out Test Booklet 9 and answer card 8 from the large
envelope."
Make sure that students have done this correctly. Now say: -
"Phis test is like the last one that you did. The answers
to the questions are to be marked in Section W on the front
of your answer card. You will have fifty minutes +to do this
test. Are there any duestions?"
Answer any questions and make sure that the students know where to
mark their answers, Then say: -
"Turn over the page and begin.”
After twenty-five minutes says -

"About half the time has gone. Remember do not waste time

g ey
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on any questions you do not know how to answer."
After forty-five minutes minutes say: -
"You have about five minutes more. If you heave not answered
question M, which come at the end, please do so now. If after

doing this you have any time left, you may go back to any

questions you have not answered."
After fifty minutes say: -

"Stop working and put your pencils down.™
Tell the students to pgt answer card 8 and test Booklet 9 into the
large envelope. That is the end of this session. (National Centers
may wish to issue an instruction about the collection of materials
at this time.)

Sessior 10 (30 minutes)

85%. The students should seated in the sesme way as before, and the

test administrator should ensure that each student has his envelope

on the desk in front of him.

Then say: =
"Take out Booklet 9 and answer card 8 from the large envelope.
Find Section Q on the znswer card. (Hold up an answer card
and indicate Section Q.)
The questions in Section Q of the booklet are about you and
your study of Literature. The answers to the questions in
Section Q should be marked in Section Q on the answer card.
Answer the questions as acourately as you can. If you have
any difificulty understsnding what is wanted by e partiocular
question, please ask me. You should be able to answer gll
the questions in this section within fifteen minutes. Are
there any questions?"

Mske sure the students understand what they are to do znd where to

record their answers. Then say: -
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"Now turn over the page and begin."

After the students have finished answering the questions in Section
Q, say: -
mpurn to Section R of your test booklet. The next set of
questions are also about Iiterature. Answer them as quickly
and as accurately as you cane. Mark your answers in the spaces
jn Section R of your answer card. You will have about fifteen
minutes to complete this section. Are there any questions?
Make sure students understand what they are to do and where to
record their answers. Then say: -~
"Now turn over Hthe page and begin.”
After the students have completed Section R, %ell them to reiturn
the answer card to the small envelope and to put the small envelope

and the test booklet into the large envelope. Then tell the students

to seal the large envelope.
" il
g:National Centers who are administering National Cption Tests 1
I <hould insert the appropriate instructions at the end of this i
I session. Students should not be told to seal their envelopes u

i
i
:until they have completed all tests. i
|

Yational Centers are to enter here the instructions to the
test administrator on how the envelopes are to be collected,
and to the 3chool Co-ordinator on the procedure for the return

of the envelopes to the National Center.
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9 January 1969

HMEMO TO NATIONAL CENTERS GIVING IVS SCIENCE TESTS

It has been suggested in discussions that some National
Centers may wish to administer specialist Science tests to students
who do not fall in the main Population IV sample in a school. In
particular, this might be done where the numbers of specialist
students would otherwise be very small. This is discussed on pages
28 and 29 of Manual 1.

However, it is very important that we do not confuse thesge
students with the regular Populuation IV sample at the data proces-
8ing stage. TFor this reason we have decided on the following
procedure :

1. Students who respond to IVS Science tests but who are
not in the ordinary Population IV sample shall be
designated ss Population V. All the data collected —
for these students, including the IVS test data,
should bear this population number.

2 In countries where MRC answer cards are being used,
a separate form IEA/A/32 should be filled in requesting
ansvwer cards for these students. The existance of
this ,order form should be explained on the requeet for
Population IV cards.

3 The Population V data will be stored at the Inter-
national Computer Center, together with the IVS data
for students in Population IV, amd will probably not
be used for international analysis. However, it will
be possible to mak  national analyses, and this
data will be available for return to the National
Centers afterwards.
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ERRATUM SHEET NO. 2 (GREEN)

Section (2), page 15 Manual 1

(2) The cards will arrive at the National Center in the following
sequencet

(a) Teacher cards for School 001

(b) School Science card(s) for first population being tested
in School 001

(0) Cards for Student 001 of first population being tested
in School 001

(d) Cards for Student 002 of first population being tested !
in School 001, eto. §

(e) School Science card(s) for second population (if any)
being tested in School 001

(£) Cards for Student €01 of second population (if any) being i
tested in School 001 |

(g) Cards for Student 002 of second population (if any) being
tested in School 001, etc., eto.

(h) Blen k separation card (fully rectenguiar blue card) ;
(1) Teacher cards for School 002, etc., eto., =to. |

N.B. (e), (£) and (g) are relevant only to those countries whi..h
testing more than one population in the same schools

Section_(3), page 16, Manual 1

(3) The cards will contain ten columns of pre-punched identification
codes This is interpretable as fonllowe:

Columns 3 - 4)
(as original)

Golumns 5 = 7)

Column 8 Population code 1,2,3,4 and 5 (IVS Students who
are not also members of Population IV) and, in
addition, a - sign for teachers (Card 11)

Columns 9 - 11 Student code 001 - 999 (000 for School Soience
.Cards, 101 - 999 for Teacher Cards)

coefoes
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Column 12 Document and Test code:

1.)

[

(as original)

~ O\ Ul oW N
. . ®
o N N N N’ N

9.

A,B,C.)
D.)
BE.) School "Opportunity to Learn" Science (Card 9)
J.)
K. )
L.)

P,Q,R,S,T,0..)

X,Y.%.)
N.) Nationel Option deta (Card 10)
W.) Teachers' Questionnaire (Card 11)

The above necessitates a change to Assumption 12 on page 3 of
Manual 1., Delete the sentence found: on the sevsnth line from the
bottom - "If only one population is being tested in that school,
then the identifiocation column on the MRC card (card 11) will
have the appropriate population number punched." sand insert
"Column 8, the identification column of the target population,
will be pre-punched and will be a negative sign.*
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SCIENCE TESTS

This Bulletin contains the Science test booklets. Each booklet
is made up of one, two or, three sections. The Science Attitude and
Desoriptive sections are to be found in the Questionnaire Bulletin,
but where they have to be inserted into one of the Science bookiets
in this bulletin, this is noted in the appropriate place. At present
the pages are numbered within sections, but National Centers may number
within booklets if they wish to do so.

Phe classification and scoring keys are given at the end of the
Bulletin for your information.

The Population IVS tests are national options as are the Science

Practical Tests. Care should be taken when preparing the practical -

_ tests that where the student has to cut out of the booklet, no other

item or drawing should be printed on the reverse side of that part i
of the page. (The instructions to be seant to the schools in advance 4
about preparation of apparatus etc. for the practical tests are

included just in front of the practical tests.)

Note that the instructions on how to answer the questions should
be printed on the cover sheet of the first booklet only to be given
to any one population. Thus in this Bulletin, the instruction cover
sheet is only put on the front of Booklet 1 (for Population I) Booklet 4
(for Population II) and Booklet.10 (for Population IV).

When preparing Booklet 11B (P - U) it should be noted that six
separate booklets will have to be prepared. The first 24 items are
always the same but the last six are different. Thus Booklet 11B (P)
will have the common 24 items and items 25 - 30 will be those from
set P. Booklet 11B (Q) will have the common 24 _tems and then 25 - 30

BRI S e et ewv

from set Q etce.
The drawings which are in these booklets are not the final

drawings. A special illustrator has been employed and within two weeks
each National Center will receive a final drawing for each item
requiring one. The Science test number and item number will be shown
clearly at the side of each drawing. Where vriting or letters or
numbers appear on the drawing itself, these have been omitted since
the National Center will have to enter these in their own language. =
However, once that is done, it is hoped that the drawing we have sent ’
can be given straight to your own printer. i
Finally, the Tnternational Science Committee would like %o take ‘
this opportunity of thanking the National Science Committees for the

very hard work which they have done in commenting on items and to the B
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e National Centers for having carried out such a mammoth task in the
e 3 pre-testing (and in some cases re-pre-testing) of so many items.
Thank you very much!
If there are any queries about any matter concerning the
Science tests, please contact the IEA Co-ordinator as soon as
% possible.
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BOOKLET 1 IEA/1A
SCIENCE IEA/1B

Phis test contains questions dealing with different branches of
Science. Some you will know about from your school work, some from
your general knowledge and others you will be able to answer by using
commonsense. Others you may not be able to do. Do not waste time over
questions you cannot do; leave them and go on to the next question. You
can come back to questions you have missed later, if you have time. TYou
may answer even if you are not quite sure, but do not guess blindly.

Bach of the questions or unfinished statements in this test is
followed by five suggested answers, lettered A,B,C,D, or E. You have
to decide which one answer you think best and then on your answer ocard
make a solid pencil mark in the oval containing the correct answer letter.

Here is an example of how to fill in the answer on your answer card.
Remember that the examples given'on this page are to be answered in the
_section marked L on your answer card.

1. How long does the earth take to travel cnce around the sun?

A. A day.

B. A week.
C. A month.
D. A year.

E. None of the abqfe.

Since the earth travels round the sun in a year, the answer space D
should be marked. This has been done on the answer card for question 1
in the example section L.

Now try these three questions for practice. Fill in the space of your
chosen answer on the answer card in section L.

2. Water would be turned into ice by

A. heating it.

B. stirring it quickly.

C. putting salt in it.

D. pouring it into a shallow dish.
E. cooling it.

3, . Which day of the year in the southern hemisphere has the longest
period of daylight?

A, 21st January.
B. 21st March.

C. 22nd December.
D. 23rd September.
E. 22nd June.

Sometimes you may be asked to pick out the one wrong answer or the
one that does not fit in with the others.

4. Which of the following does NOT belong to the same group as the others?

A, Eagle.
B. Lion.
C. Mouse.
D. Elephant.
E. Deer.

DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO 50O,
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SECTION A

1. The sun is the only object in our solar system that gives off
large amounts of light and heat. We see the moon because i3 is

A. reflecting light from the sun.

B. white hot.

C. a star.

D. the biggest object in the solar system.
E. nearer the earth than the sun.

2. Imagine yourself leaving a rocket ship on the surface of the moon.
You would

A. be overcome with molten lava.

B. weigh less.

C. be poisoned by the atmosphere.

D. shoot off into space.

E. burn to death with the heat of the sun.

Questions 3 - 6 refer to the following chart which shows uome readings made
at different times on three days.

6.0 a.m. 9.0 a.m. | 12.0 Noon | 3.0 p.m.| 6.0 p.m.
Monday 15° ¢ 17° ¢ 20° ¢ 21° ¢ 19° ¢
Tuesday 15° ¢ 15° ¢ 15° @ 10° ¢ 9° ¢
Wednesday 8° ¢ 10° ¢ 14° ¢ 14° ¢ 13° ¢

3« To obtain these readings it was necessary to have a

A. ruler and a thermometer.

B. barometer and a thermostat.
C. thermostat and a clock.

D, thermometer and a2 barometer.
B. thermometer and a clock.

4. V¥When was the highest temperature recorded?

A. Noon on Monday.

B. 3.0 p.m. on Monday.
C. Noon on Tuesday.

D. Noon on Wednesday.

BE. 6.0 p.m. on wWednesasy.




5. Which of the following instruments gives the temperature at
6.0 a.m. on Wednesday?

A A

50 .c S0 .( ™ .c
40 °C Lo *C 1o oC

. . 2
o °C ' °C ot

in é
20 “°C 2 %X '20. L &

7
’ o *C o *C o C
° % 9o 'C o C

6. On one day a cool wind began to blow. When do you think this
happened?

A. Monday morning.

B. Monday afternoon.

C. Tuesday morning.

D. Tueaday afternoon.
E. Wednesday aftermoon.

Bantorne i ar, £ G P i W st A SHEAMALS
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T. Which of the following statements is true about seeds?

A. All plants produce seeds.

B. All fruits contain a large number of seeds.

C. All seeds are good to eat.

D. ZEvery seed contains a young plant, stored food and
a seed coat.

E. The food stored in seeds is always in the cotyledon.

8. Tom wanted to learn which of three types of soil - clay, sand
or loam - would be best for growing beans. As shown in the
drawing, he found three flowerpots, put a different type of
s80il in each pot, and planted the same number of beans in each.
He placed them side by side on the window sill and gave each
pot the same amount of water.

LoAM

SAND

Why do you think that Tom's experiment was NOT a good one?

A. The plants in one pot got more sunlight than the plaants
in the other pots.

B. The amount of so0il in each pot was not the same.

C. Cne pot should have been placed in the dark.

D. Tom should have used three kinds of seeds.

E. It would get too hot on the window sill.
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9. John put some seeds on moist cotton wool in a dish. Jane put some
into a glass full of water by the side of his. After two days
John's seeds sprouted but nothing seemed to happen to Jane's.
Which of the following is the most probable explanation?

A. Jane'-s seeds had been kept dry for too 1long.

B, Jane did not allow her seeds enough sir.

C. Jane did not put the glass in a warm enough place.
D. Jane should have used a different kind of seed.

E. Jane did not use any cotton wool.

10. John's pet rabbit was injured by a car and became lame. Some months
after the accident she produced a litter. Which of the following
describes what the babies would probably bte like?

A. All of them would be lame because the mother was.

B. Most of them would be lame but not all of them because the
father was not lame.

C. Most of them would not be lame because the father was not lame.

D. None of them would be lame because the mother's lameness was
due to an accident.

E. Only one of them would be lame beczuse the mother was lame.

11. A ocertain wild bird has webbed feet. In which of the following
places would you be most likely to find it?

A. A forest.

B. A meadow.

C. A cornfield.
D. A desert.

E., A lake.

12. Paint stops the rusting of iron by

A. preventing nitrogen from coming in contact with the iron.

B. reacting chemically with the iron.

C. preventing oxygen and moisture from coming in contact
with the iron.

D. preventing carbon dioxide from coming in contact with the
iron. .

E. making the surface of the iron smoother.

13. Which one of the following is often used for making the metal
containers in which food is preserved and sold?

A. Tin with a thin coating of steel. ) %
B. Steel. f
C. Nickel.

D. Copper. :
‘'B. Steel with a thin coating on it. ;
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14. Mery and Jane each bought the same kind of rubber ball. Mary
said, "My ball bounces higher than yours." Jane replied, ny'd
like to see you rzrove that." What should Mary do?

A. Drop both balls from the same height and notice which
bounces higher.

B. Throw both balls against a wall and see how far each
ball bounces off the wall.

C. Drop each ball from a different height and notice which
bounces higher.

D. Throw the balls down against the flnor and see how

high they bounce.
E. Feel the balls by hand to find which is the harder.

15. In order to open a can of tomato juice Betty punched two holes.
: Why do you think she did this? To

A. let the juice pour out cf the can more slowly.
let the air go intc one hole while the juice poured

ou% of the other.
C. let the air get into the can before the juice was poured,
D. let the juice pour out of the can more gquietly.

E. watch how the juice was pouring out.

;
{
i
]
3
:
-§

16. Betty wanted to seesaw with her little brother, George. Which
picture shows the best way for Betiy, who weighed 100 pounds, to
balance George, who weighed 50 pounds?

A. Picture s
B. Picture b
C. Picture c
D. Picture d
E. None of ¢

hese
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The timetable is given below. Skould the School Coordinator have

any queries, he should contact the National Center immediately.

— e o S o — i — ——— — — ——— ——— — Y S ——— —

5. Student lName Form
This form contains the names of those students selected to be

tested. No other students should be tested. If a student has

left the school since the names were selected, a horizontal red
line should be 'drawn througk +the name. No further names should

be added.
The tests and answer cards to be given to a particular student

are all packed in order in the Student Envelope.

6. Teacher Name Form

This form contains names of those teachers who are to be
requested to complete Teacher Questionnaires. If a named teacher
has left the school since the names were selected, his envelope
should be given to his replacement if one exists; in such circum-
gstances the name m the front of the Teacher Envelope and Teacher
Return Envelope, and Teacher Name Form should be changed. If no
replacement exists, a horizontal red line should be drawn through

the name on the Teacher Name Form.

General Instructions for Administration

— S e e —— — —

ﬂ?. It h;; been suggested that the information for certain
1

}huestions on the Student Questionnaire can best be supplied by
i
gstudents' parents. If the practice of setting these questions
ﬁas a home task be adopted, the necessary instructions should be

fbntered here by the National Centers.

l&n:::nxah:a:aa ]

8. Testing Room

The ideal room for testing is one in which students will be
comfortable, sufficiently well separated from one another so
that there will be little opportunity or inclination to seek help
from others, and free from distractions of other students coming
and going. As far as possible a room should be otained that will
permit good testing conditions.

There should be a test administrator to each room. He/she

should be directly responsible for administering the tests.
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SECTION B

1. Let us imagine you are taking a trip to the moon in a rocket
ship. As the rocket ship approaches close to the moon, you
woculd be travelling through

A, air,

B. clouds.

v. gas.

D. space without air.
E. time.

2. About how long would it take a rocket ship to reach the moon?

A. Two hours.
B. Several hours.
. A few days.
. A light-year.
. Several years.

[ =]

3« At different times during a sunny day a tree was seen
to have cast a shadow of different length as shown in the
diagrams below. Which diagram shows the shadow at mid-day
(12.00 hours)?

4. The reason that milk kept in a refrigerator does not go sour
is that the cold

A. changes the water of the milk into ice.
B. separates the cream.

C. slows down the action of bacteria.

D. keeps flies away.

E. causes a skin to form on the surface.

5. Which one of the following plants is NOT grown for food?

A. Wheat.

B. Rice.

C. Potato.

D. Sugar cane.
E. Cotton.




17.

18.

19.

Tony was using his hand pump to put more air in the tyxe. After
a while he found that it became harder to use the pump. This was

because the

A.
B.
C.
D.
E.

When

A.
B.
c.
D.
E.

air in the tyre pushed against the pump.
eir started to leak out of the pump.
punp got too hot to hold.

pump got too sticky to push.

tyre is bigger than the pump.

water is boiling it

changes colour.
loses heat.
changes to steam.
gets hoiter.
stops bubbling.

The picture shows Masao and his friends playing with a thread-
telephone. Hanako is speaking. Masao and Akira are trying to
listen. Which of them can hear her speak?

the thread is tight

20.

the thread is loose

A. Both of them can hear equally clearly.
B. Neither of them can hear.
C. Akira alone can hear clearly.

Masao alone can hear clearly.
Both of them hear equally faintly.

Harry wondered if sound is able to travel through water. To
£ind out by an experiment which of the followirg should

he do?

A. Ask his teacher or parents.

B. Hit two stones together above the water of the lake
and listen to the sound.

C. Put his ear next to the water of the lake and hit
two stones together above the wster.

D. Put his head under the water of the lake and hit
two stones together in the water.

E. Drop a stone into the water and listen for the splash.

DO

END OF SECTION A

NOT TURN OVER UNTIL YOU ARE TOLD TO DC SO
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6. John brought the skull of a dead animal to school. His teacher
gsaid she did not know what the animal was but she was sure ‘that
it was one that preyed on other animals for its food. Which olue,
do yon think, led her to this conclusion?

A. The eye sockets pointed sideways.

B. The skull was much longer than it was wide.

C. There was a projecting ridge along the top of tae
skull.

D. Four of the teeth were long and point:=d.

E. The jaws could work sideways as well <3 up and down.

Te While Joe was sitting under a tree, he watched a bird getting
ingects from between the cracks of the bark. Which drawing shows
the kind of beak this bird had?

A seed eating . : :
insect eatin bird of pre
bird B Sirg 8 ¢ rrey

€.g. Sparrow e.g. swallow -"‘\\\

8, If, immediately before and after a 50 metre race, your pulse
and breathing rates were taken, you woulé expect to find

A. no change in pulse but decrease in breathing rate.

B. an increase in pulse but nc changée in breathing rate.
C. an increase in pulse and breathing rate.

D. a decrease in pulse and breathing rate.

E. no change in either.
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9. Flowers cannot.usually pzoduce seeds unless

A, they are visited by insects.

B. they appear in the summer.

C. pollen from another flower reachas them-

D. they produce nectar.

Z. suitable pollien is placed on their stigmas.

10. Some secds germinate best in the dark, others in the light,
while others germinaie equally well ix: the dark or the light.
If you wanted to find out by means of an experiment to which
group a certain kind of seed belonged, ycu would sow some of
the seeds on damp blotting paper and

A, keep them in a warm place in the dark.

B. keep one batch in the 1light and another in the dark.

C. keep them in a warm place in the light.

D. sow some on dry blotting paper and keep them in the
light.

E. sow some on dry blotting paper and keep them in the
dark.

11. Which one of the following animals does 1ot usually live in
the kind of place shown?

A. Zebras on grassy plains.
B. Seals on rocky sea shores.
C. Beavers on river banks.

D. Monkeys in iforests.

E. Moles in rocky places.

12, John gave some reasons why kettles and kitchen pans are often
made of copper. Which of his reasons was wrong?

A. Copper is a bad conductor of heat.

B. Copper is a tough metal.,

C. Copper can be polished to give a pleasing finish.
D. Copper is easy to shape. :
E. Copper does not dissolve in hot water.

13. VWhat gas in the air is essential for us to breathe in order
to live?

A. Nitrogen

B. Oxygen.

C. Carbon dioxide.
D. Hydrogen.

E. Water vapour.
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14. When Tom threw his rubber ball into the air, it came back to the
ground because

A.
B.
C.
D.
E.

the air pushed it back.
rubber always bounces back.
the earth pulled i% back.
the air is vexry light.

the earth is a large magnet.

15. Ann was playing with a bubble pipe. When the bubble was the size
of the one in the picture, she took the pipe out of her mouth.

16,

What do

you think happened to the bubble after that?

A.
B.
C.
D.
E.

It got larger for a time and then stayed at this size.

T% got smailer for a time and then stayed at this size.
It got smaller and smaller and disappeared into the pipe.
It stayed on the pipe without getting larger or smallsr.
It became larger and larger until it burst.

Some children had made a space-ship Irom wooden boxes. Today
they are making plans for their first trip to the moon. Judy
says, "Scientists tell us that the moon has no atmosphere,”
Jack asks, "How can we keep in touch with each other?"

Which one of the children's ideas is best?

A.
B.
8
D,

E.

Judy says, "Let's take a garden hose to use as a
speaking tube."

Phil says, "Let's find out from Mr. Jones where he
got his hearing aid. We could take some of those."
Joe says, "Let's make sure we take enough walkie-
talkies with plenty of fresh batteries."

Betty says, "Let's bring along some large megaphones
like the cheerleaders use."

John says, 'Our voices would carry better on the moon
and there would be no problemn.”
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Betty was trying to take the metal screw-top off a jar o>f jam
but it wouldn't turn. What should Betty do in order {o epen the
jar with the least risk of breaking 1t?

A.
B.
C.
D.
E.

Force the cap off with a screw driver.

Run hot water on the glass part of the Jjar.
Run cold water on the cap.

Hammer the cap oif.

Run hot water on the cap.

As part of an investigation a cupful of water and a simllar
ocupful of petrol were placed on a window sill on & hot sunny
day. A few hours later it was observed that both the oups had
less liquid in them and that there was less petrol left than
water. The experiment showed that

A.
B.
C.
D..
E.

all liquids evaporate.

petrol gets hotter than water.

some liquids evaporate faster than others.
liquids will only evaporate in sunshins.
water gets hotter than petrol.

Some boys made a set of chimes by cutting four pieces of pipe
of @ifferent lengths from a long metal pipe and hanging them
as shown in the picture below. Which of the pipes gave the
lowest note when they struck it with a hammexr?

(o)

(b)

A‘
B.
C.
D.
E.

2\

Pipe
Pipe

é

a
b

3

2

A

All gave the same note.
You cannot tell
It depends on where you hit it.

without trying.
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A flashlight holds two cells. In order to mske it work, in
which of the following ways must we place the cells?

A.
B.
C.
D.
E.

As in (a
As in (b

As in (o
Either as in (b) or (c)
None of these would do.

END OF SECTION B

DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO 5O
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Section K should be entered here, It is
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This test contains aquestions desliag with different branches of
Ssience. Some you will know about irom your school work, some from
your general knowledge and others you will be able to answer by using
commonsense. Others you may not be able to do., Do not waste time over
questions you cannot do; leave them and go on to the next question. TYou
can oome back to questions you have missed later, if you have time. You
may answer even if you are nc} quite sure, but do not guess blindly.

#ach of the questions or unfinished statements in this test is
followed by five suggested answers, lettered A,B,C,D, and E. You have
to deoide which one answer you think best and then on your answer card
make a solid pencil mark in the oval containing theé correct answer letéer.

- Here is an example of how to fill in the answer on your answer card.
Remember that the examples given on this page are to be answered in the
gection marked L on your answer card.

1. How long does the earth take to travel once around the sun?
A, A day.
B, A week.
C. A monih.
D. A year.

E. None of the above.

>

Since the earth travels round the éun in a year, the answer space D
ghould be marked. This has been done on the answer card for the question 1

in the example section L.

Now try these three questions for practice. Fill in the space of
your chosen answer on the answer card in seotion L.

2. Water would be turned into dice by

A, heating it.

B. stirring it quickly.

C., putting salt in it.

D. pcuring it into a shallow dish.
E. cooling it.

5.  Which day of the year in the southern hemisphere has the lengest
period of dayiight?

A. 21st January.
B. 21st March.

C. 22nd December.
D. 23rd September.
E. 22nd June.

Sometimes you may be asked to pick out the one wrong answer or the
one that does not fit in with the others.

4. Which of the following does NOT belong to the same group as the others?

A. Bagle.
B, Lion.
C. Mouse.
D. Elephant.
E. Deer.

DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO,
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1. About how long would it take a rocket ship to reach the woon?

A. Two hours.
B. Several hours.
C.” A few days.
D. A light-year.
E. Several years.

2. Vhich of the following statements is true about seeds?

A. All plants produce seeds.

B. All fruits contain a large number of seeds.

C. All seeds are good to eat.

D. FEvery seed contains a young Plant,stored food and a

seed coat. .
E. The food stored in seeds is always in the cotyledon.

3. V¥hich of these substances is found in evaery living cell?

A. Protein.

B. Chlorophyll.
C. Cellulose.
D. Starch.

E. Haemoglobin.

4. VWhile Joe was éitting under a itree, he watched a bird getting:
insects from between the cracks of the bark. Which drawing shows
the kind of beak this bird had?

@ | i ‘
/ Q)
. ~

A geed eating B insect eating
bird bird
€.8e. SpParrow e.g. swallow

¢ bird of prey
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One of the following lists of small invertebrate animals contains
only insects. Which one is it?

A, Houseflies, Spiders, Mosquitoes, Woodlice.

B. Millipedes, Butterflies, Houseflies, Mosquitoes.
C. Butterflies, Ants, Cockroaches, Houseflies.

D. Cockroaches, Butterflies, Spiders, Mosquitoes.
E. Ants, Moths, Beetles, Centipedes.

Which of the following organs is NOT situated in the abdomen?

A N Liver.
B. Kidney .
C. Stomach.
D. Bladder.
E. Heart.

The sexving of reheated meat in restaurants isoften discouraged ard same-
times mohibitel bylaw Which of the following is themain reason for this?

A, Most people do not like it.

B. Valuable mineral salts are lost on reheating.

C. It is uneconomic to heat food twice.

D, Bacteria will multiply more quickly on warm meat.
E. Reheating causes a reduction in protein content.

Tissue from a cow is shown on analysis to contain protein, a

small amount of fat, some iron, and large quaentities of
vitamins A-and D. Which part of the body did it come from?

A, Muscles.

B. Kidney.
C. Liver.
D. Heart.
E. Brain.

Which of the following experimental procedures would serve best to
determine the effectiveness of inoculating children against

measles?

A. Take 50 children who have never had measles and expose
them to the disease and then inoculate all of them.

B. Inoculate 25 of 50 children who have never had measles
and then expose all 50 of them to the disease.

C. Inoculate 50 children who have not had measles and then
expose all of them to the disease.

D, Take a random sample of 50 children, inoculate 25 of them
and then expose all 50 of them to the disease.

E. Take a random sample of 50 children, inoculate all of them
and then expose 25 of them to the disease.
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10. Wh&-is it that your body temperature does not fall even though
you lose heat continually?

A. The blood distributes heat round the body.

B. Respiration results in the liberation of heat.
C. Heat is constantly being absorbed from the sun.
D. Hot meals are eaten regularly.

E. Warm clothes are good insulators.

1. John put some seeds on moist cotton wool in & dish. Jane put
some into & glass full of water by the side of his. After two
days John's seeds sprouted but nothing seemed to happen to
Jane's. Which of the following is the mcst p—obable explanation?

A.' Jane'$ seeds had been kept dry for too long.

B. Jane did not allow her seeds enough air.

C. Jane did not put the glass in a warm enough place.
D. Jane should have used a different kind of seed.

E. Jane did not use any cotton wool.

12.  When alcohol is burned in air, water is formed. Another product of
the combnstion is a gas which turns lime water cloudy. Consider the
following three statements with regard to these two facts

Statements.

I. Carbon is a constituent element of alcohol.
II. Hydrogen is a constituent element of alcohol.
ITI., Oxygen is a constituent element of alcohol.

Which statement or combination of thesge statements can be
deduced from the evidence given?

A. I and II,

, B. I, II and III.
C. I and III.

| D. IT and III. ,
E. I only. !

13. When 2 g of zinc and 1 g of sulphur are heated together, practically
no zinc or sulphur remains after the compound zinc sulphide is formed.

What happens if 2 g zinc are heated with 2 & of sulphur?

A. Zinc sulphide containing approximately twice as much sulphur
is formed.

B. Approximately 1 g of sulphur will be left over.

C. Approximetely 1 g of zinc will be left over.

D. Approximately 1 g of each will be left over.

E. No reaction will occur.
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14. Heating a mixture of powdered iron and sulphur will result ir
the formation of

A. a single element.
B. two other elements.
C. a solution.

D. an alloy.

E. a compound.

15. A solution of substance X was added to a solution of substance Y.
It was thought that a chemical reaction had taken place although
there was no visible evidence. Which of the following would pro-
vide evidence that a chemical reaction had taken place?

A. Noting that the product is soluble in water.

B. Showing that X and Y can be mixed in all proportions.

C. Noting that there is a rise of temperature when the
two solutions are mixed.

D. Showing that ithe final liquid is reutral by using an

indicator.
E. Changing the ccncentration of the solutions and repeating

the experiment.

16. Which of the following is the best arrangement of apparatus for ;
collecting a gas produced by the action of a liquid on a solid? ]

LB A

oQ_) o L..Q.Q.QQ..Q)

A B C

~
Q
o
Q
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17. By using your knowledge of the activity series which of the fol-
lowing methods would you employ in order to obtain copper from
copper oxide?

A. Heat copper oxide with silver.

B. Pass hydrogen through copper oxide suspended in
cold water.

C. Pass hydrogen over hot copper oxide.

D. Heat copper oxide with dilute hydrochloric acid.

B. Pass steam over hot copper oxide.

18. We can explain chemical changes in terms of the gain or loss or
sharing of

A. electrons furthest from the nucleus of the atom.
B. electrons closer to the nucleus of the atom.

C. electrons from the nucleus of the atom.

D. protons from the nucleus of the atom.

E. neutrons from the nucleus of the atom.

Items 19 and 20 refer to the following table.

Substance ZElectrical Melting Boiling Effect of Heating

Conductivity Point Point in Air
P Good when solid 9700 88900 Burns to form a single'
or liquid . oxide which forms an al-
kaline solution in water.
Q Nonconductor 115°C 444°C Burns to form a single
oxide which forms an -
acidic solution in water.
R Nonconductor SOC 80°C Burns to form carben
dioxide and water.
S Nonconductor 800°C_ 141300 Melts; no new substance
: wvhen solid, formed.

good conductor
when molten

1i9. Waich substance could be a metallic element?

A, Substance P.
B. Substance Q.
C. Substance R.
D. Substance S.
E. None of these.

! 20. Which substance when heated in air would not change in weight?

! A, Substance P.

i‘ B. Substance Q.

K C. Substance R.

a D. Substance S.
E. None of these.
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21« Mary and Jane each bought the same kind of rubber ball. Mary
said, "My ball bounces higher than yours." Jane replied, "I'd
like to see you prove that." What should Mary do?

A. Drop both balls from the same height and notice which
bounces higher.

B. Throw both balls against a wall and see how far each
ball bounces off the wall.

C. Drop each ball from a different height and notice which
bounces higher,

D. Throw the balls down against the floor and see how
high they bounce.

E. TFeel the balls by hand to find which is the harder.

22. The messuring cylinder contains a certain volume of water. The
enlarged figure shows a view of the surface of the water as
seen from the side. What is the volume of the water ?

A. 50 cm
B. 49 cm
C. 48 cm
D. 47 cm
E. 46 cm

WO W W WY

23. A man should be able to jump higher on the Moon than on the farth
mainly because

A. his mass is less.

B. +the Moon's mass is less than the Earth's.
C. his distance from the Earth is greater.
D. <there is no air.

E. DNewton's Laws of Motion do not apply.
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24. What happens to the balloon when the air in the bottle is
extracted by a vacuum pump?

ﬁ
VACUUM <
fompe }
| Russer
$TorPPER
A. It increases in volume. |
B. It does not change in volume.
C. It decreasss in volume.
D. It decreases in volume at first
but then increases. — BAlLooN
B. It is sucked into its tube.

25. The diagrams show Trings beirg pulled by different forces

in the same plane. Which ring is in equilibrium under the
action of the given forces?

. 5N
A Y B N ¢ .
3
N sN
* SN SN
sH 3N




26. After 100 g of water at 20° ¢ was poured into the container P,
100 g of water at 80° ¢ was poured into the beaker Q.
The temperatures of the water in the two vessels were
measured after equal intervals of time. Which of the
following graphs best represents the changes in the temperstures
of the water in the two vessels?

——-——%TIME
b . Ve ¥ g CPPTy i
~ - .nc«-t-l()MLl’«;Z
T - THERMe METER L 1
» ,/- —a
//
// B : INSULATING WMATERIAL
- A
~ ~>*TIME ;
; [p
ot : -
WATER : .
¢ i
—-—-% TIME oLy - J-
* Wh th —_—— _— :';""." b ad - 'J —
\
) AN
N D
_im_- v ——— T T == = - - TMERMOMETER 1
AME
. s e THERMOMLTER 2
L

= FTIME
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27. Under what conditions does water evaporate fastest?

A, On a hot and dry day.

B. On a hot and moist day.

C. On a cold and dry day.

D. On a cold and moist day.

BE. The rate of evaporation is independent of the
conditions of temperature and humidity.

28. The crews of ships at sea can communicate by shouting through
loudhailers. It is impossible for the crews of spaceships in
space to do this because

A. the temperature is too low.

B. +the sound is reflected.

C. the pressure is too high inside the space ship.
D. +the sound barrier has been broken.

E. +there is no air.

29. Jane was trying to find out which things she could pick up
with a magnet. With which one of the following would she

NOT succeed?

A. A compass needle.

B. A gteel screw.

C. An iron nail.

D. A sewing needle.

E. A brass paper fastener.

30, The following diagram shows a lighting circuit in a car.

TTITRTRR R WAV TR B

CAR BATTERY

F HEADLAMP. ‘/ SWITM

J

Fuse F would most probably be made of

A, thin wire with low melting point.

B. thick wire with low melting point.

C. thick wire. with high melting point.

D. +thin wire with high melting point.

E. the same wire as the connecting leads.
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Questions 31 and 32 refer to the following diagram which shows
an arrangement of apparatus which can be used to show that an
animal gives out carbon dioxide in respiration.

a N =

-

m£767
--9~_—T-_.'—(@i\———w ] h Pump

_ 5 W -
o - AN .
[ y, X —y

1 contains a substance which removes carbon dioxide from air,
2 and 4 bYoth contain a liquid which changes in appearance when
carbon dioxide passes through it.

31. If air leaked into chamber 3, which one of the following effects
would be seen? : '

A.
BO
C.
D.
E.

The liquid in 4 would change more rapidly.

The rate of bubbling in 2 would slow down or stop.
The rate of bubbling in 4 would slow down or stop.
Liquid would pass from 4 into 3.

Air would pass from 3 into 2.

32. Which one of the following kinds of container for the
animal would give the quickest result?

A.
B.
C.
D.
EO

A small container.

A large container.

A container in a bright light.

A container covered with a dark cloth.

The size of the container would not matter.
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33, A pupil is given 10 cm 3of a mixture of liquids known to have
different boiling points and told to separate them by distil-
lation. Which one of the following experimental 'set-ups'! would
he be wisest to use if he were also asked to note the tempera -

tures at which the various components boiled?

THERMOMETER

THERMOMETER

A. B.

MIXTURE R ‘.____msmuyfd/ v———DlSTI LLATE
MIXTURE
Hear HEAT
THERMOMETER
]
THERMOMETER

D.

DISTILLATE

DISTILLATE ""Q/ MIXTURE X 71

T l ICE/WATER MIXTURE
HEAT

HEAT

MIXTURE

«——MNE / WATER MIXTURE

MIXTURE -~

|

! /L - — _ DISTILLATE
HEAT Sl ~ )

" Answer here: A B C D E.

A
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W
1 2 3 4 5

Condensing gases to liquids is the main use of the piece of
glassware labelled:

A. 1
B, 2
C. 3
D. 4
E. 5

fl.— THERMOMETER

[
- - — <—{4—01IL
— ) — SoLiD

‘ You are required to find the melting point of a sample of a

E solid, using the apparatus illustrated above, to find if the

; sample is pure. You are given the melting point of the pure
substance,

When choosing the particular kind of o0il which one of the
following would you consider to be essential?

; A. The oil should be colourless. ,

B. The oil should boil at the same temperature as the l
melting point of the pure solid.

C. That the oil should boil at least ten degreas
higher than the melting point of the solid.

D. That the oil should boil at a temperature at !
least ten degrees lower than the melting point j
of the solid. !

E. That the oil should have a high density.
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36, It is unwise to condgnse the vapour of a liquid with a
boiling point of 240°C in a water-cooled condenser because

A.
B.
c.
D.
E.

the vapour might react with the water,
the vapour will not be condensed,

the condenser will probably crack,

the water will boil,

solid will form and block the condenser.
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37. A nunber of different solutions have to be tested to find
out whether or not they will each conduct electricity and,

if so, what products are liberated.

Using the circuit shown below, which of following pieces
of apparatus would be most suitable when connected between

points X and Y?

(A11 the beakers and tubes are made of glass, the electrodes
of carbon, and solutions are shown shaded.)

-

N

MiLiaviMeTar
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38. One end of a well-lagged copper bar is heated and the other
kept cold. The temperature at different points on the bar
can be read by thermometers dipping into small holes at P,

s R and S.
THERMOMETERS
’/\\ coLo
STEAM WATER
J 77 / /// / , ‘[
A ././///\4\ '
! ‘ | N
P Q R 5 \ CapPER  BAR
‘IT, / / \
/ cm- R
S S S S S S S Hhaang

The temperature falls uniformly along the bar, and it is
required to find the temperature gradient, or fall in temper-
ature for unit length.

The two thermometers to be read should be those placed ats

A. P and Q
B. Pand R
C. Pand S
D. Qand S
E. R and S

39. A spirit level is placed on the top of a table and viewed
from above when it appears as shown in the diagram. Which
of the points P, Q, R and S should be raised as a first step
towards making the table level?

A, P P
B. Q

C. R

D. S

E. Q and S together

N P
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40, A meter kzg§ a pointer P which moves over a strip mirror
H¥M' and a scale SS's When photogrephed the meter appears
as shown, where R is the reflection of the pointer in the

mirror.

What is

A.
B.
C.
D.
E.

the meter reading?

Between 6 and 7 units.
T units.
Between 7 and 8 units.
8 units.
Between 8 and 9 units.

DO NOT

END OF SECTION A

TURN OVER UNTIL YOU ARE TOLD TO DO SO

ST R P . o ap e
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The sun is the only object in our solar system that gives off
large amounts of light and heat. We see the moon because it is

A, reflecting light from the sun.

B. white hot.

C. a gtar.

D. +the biggest object in the solar system.
B. nearer the earth than the sun.

In an experiment green leaves were put in a jar and the apparatus
was kept in the dark. Lime water was turned cloudy by the gas
that formed in the jar. Which of the following gives the best
explanation of this result?

A. O2 was produced by photosynthesis.
B. O2 was produced by respiration.
c. CO2 was produced by respiration.

D, O2 was used up in respiration.
E. 002 was produced by photosynthesis.

John brought the skull of an animal to school. His teacher
sald she did not know what the animal was but she was sure that
it was one that preyed on other animals for its food. Which
clue, do you think, led her to this conclusion?

A. The eye sockets pointed sideways.

B. The skull was much longer than it was wide.

C. There was a projecting ridge along the top of the skuil.
D. Pour of the teeth were long and pointed.

E. Tke jaws could work sideways as well as up and down.
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Tom wanted to learn which of three types of soil- clay, sand
or loam- would be best for growing beans. As shown i1, the
drawing, he found three flowerpots, put a different type of
goil in each pot, and planted the same number of beans in
each. He placed them side by side on the window sill and gave
each pot the same amount of water.

LoAM

SAND

Why do you think that Tom's experiment was NOT a good one?

A. The plants in one pot got more .sunlight than the
plants in the other pots.

B. The gmount of soil in each pot was not the same.

C. One pot should have been placed in the dark.

D. Tom should have used three kinds of seeds.

E. The plants would get too hot on the window sill.

The drawing shows a plant cell. In which of the four regions
marked might chloroplasts be found?

A. a.
BO b.
C. Ce
D. d.

E. & and b.
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6. The energy for photosynthesis is obtained from

A. chlorophyll.

B. chloroplasts.
C. sunlight.

D. carbohydrates.
E. carbon dioxide.

7. The d?agram below shows an example of interdependence among
agquatic organisms. During the day the organisms either use
up or give off @ or () as shown by the arrows. Chcose
the right answer for and (b) from the alternatives given.

Green PONDWEED (7? @)\\
sz

SMALL WATER ANIMALS - R
‘. ®\ ROOTED WATER
PLANT

is oxygen and b is carbon dioxide.

A. o

B. a is oxygen and b is carbohydrate.

C. a is nitrogen and b is carbon diqgxide.

D. @& is carbon dioxide and b is oxygen.

E. a is carbon dioxide and b is carbohydrate.

8. What does an active muscle, that is, a muscle which is doing
work, give up to the blood?

A. Carbon dioxide.
B. Oxygen.

C. Nitrogen.

D. Vitamin B.

E. Glucose.

9. The inhabitants of the Andes, living at a high altitude, have
almost twice as many red corpuscles in their blood as do the
people living in the valleys. This is bes% accounted for on the

besis that

A, the high air pressure in the Andes forces more red
corpuscles into the blood.

B. inhabitants of the Andes breathe more slowly.

C. greater surface area due to more corpuscles compensates

for the low pressure of oxygen.
D. the inhabitants of the Andes work harder and therefore

‘ need more red corpuscles to furnish oxygen to body cells.
5 E. the low air pressure speeds the blood circulation so

that more red corpuscles are needed.




A.
B.

C.

D.
E.

A.
B.
C.

D.
E.

A.
B.
C.

D.
E.

A,
B.
c.
D.
E,

>
4
)
;
;
¢
1
:
1
;
g
,
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10. What is the essential process found in all cases of sexual
reproduction?

A male organism must find a mate.

Two different organisms with special organs

for reproduction must take part.

The nucleus of a male gamete must fuse with that
of a female gamete.

A spermatozoon must reach an egg cell.

A female gamete must have a store of food for the

embryo.

11. Paint stops the rusting of iron by

preventing nitrogen from coming in contact with the iron.
reacting chemically with the ironm.

.preventing carbon dioxide from coming in contact with

the iron.
changing the rate at which iron reacts chemically.
preventing oxygen and méisture from coming in contact

with the iron.

12. Why will a pile of grain burn only very slowly whereas flour
dust suspended in air is explosive?

The heat produced when small particles burn is greatex.
Grinding the grain changes its composition.

Small particles have a greater surface area in contect
with air.

Small particles possess more energy than large particles.
The coat of the grain does not burn.

13. Two given elements combine to form a poisonous compound. What
can be concluded from this fact?

Both elements are certainly poisonous.

At least one element is certainly poisonous.
One element is poisonous, the other is not.
Neither element is poisonous.

None of these conclusions can be reached.
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14.

150

16.

17.
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A test tube coated with iron filings on the inside was clamped

vertically in a beaker of water. Water gradually rose a
short distance in the test tube as shown in the sketch.

IRon FILINGS

This is because

A. water condenses inside the tube.

B. iron gives off a gas which dissolves in the water.

C. iron reacts with the glass of the tube.

D. iron reacts with oxygen from the air inside the tube.

E. physical changes take place but no chemical change
occurs.

The presence of ions in a water solution is most directly
detected by

A. finding out if it conducts electricity.

B. measuring the density of the solution and comparing it
with those of the pure solute and water.

C. seeing if the solution has an electric charge.

D. evaporating the solution and testing the residue for
conductivity.

E. adding an ionic substance and seeing if there is a
reaction.

Which of the following oxides turns red litmus blue when
added to water? An oxide of

A. phosphorus.
B. carbon.

C. sulphur.

D. nitrogen.
B, ' calcium.

In which of the following cases will heat be generated?

Sodium hydroxide dissolves in water.

Weter is decomposed.

Ice thaws.

Water evaporates.

Concentrated sulphuric acid dissolves in water.

VTN -
°

A. 1 and 2.

B. 1 and 5.

C. 3 and 4.

D. 3, 4 and 5.

E. 2, 3, 4 and 5.
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18.  You find what appear to be salt (sodium chloride)
deposits. In order to learn what the deposits are, which of
the following items of informstion would be most valuable?
A. Percentege of sodium chloride in the sample.
B. Percentage of magnesium chloride in the sample.
C. Specific gravity of the sample.,
D. Chemical composition of the sample.
E. Solubility in water of the sample.
19. Which is the most suitable apparatus from those shown below
for collecting oxygen?
- . |
~ ' \ 27 warir
- - ﬁ our .
_ICE
- 1\~} warda | N J(
R J N | )
e
A B C D E
20. Which of the following does not consist mainly of carbon atoms?
A. Diamond.
B, Graphite.
C. Soot.
D. Ruby.
5. Charcoal.
21, An iron container is evacuated and weighed. Then it is filled

with hydrogem gas and weighed again.

The weight of the container full of hydrogen compared to the
weight of the evacuated container is

A. 1less.,

B. greater.

C. the same.

D. greater or less depending on the volume of the gas
in the container.

E. greater or less depending on the temparature of the
gas in the container.

btz il

18
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22. Ann was playing with a bubble pipe. When the bubble was the
size of the one in the picture, she took the pipe out of her
mouth. What do you think happened to the bubble after that?

s e d————— o~ —

A, It got larger for a time and then stayed at this size.

2 B, It got smaller for a time and then stayed at this size.

»! C. It got smaller and smaller and disappearecd into the pipe.
: D, It stayed on the pipe without getting larger or smaller.
E. It became larger and larger until it burst.

23. The objects P, Q and R of mass 15 g, 20 g and 7 g respectively,
are hung with a thread as shown in the figure.

S S S s s

| dp 5y

Q 203
R/
What is the tension between P and Q?
A. 42 gf.
B. 35 gf.
C. 27 gf.
D. 15 gf.

! E. 7 gfo
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24. A uniform rod, pivoted at its centre, is acted on by two forces
in the same plane. In which case is there a turning effect?

AbN

A . 1 .
fb“ Y 10§

B = —— —
v loN

C N &—=s= — —S—— Y
A loN A low

D ——
A 1o

E —
l1\0"!

25. The reason for using the lever shown in the diagram to raise
the weight W is that

—“—] Yy
W FULCRUM V o

A. less energy is required.
B. 1t is quicker.

C. less force is needed.

D. 1less movement is required.
E. Jless work has to be done.




i
|
(! 26.
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!
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|
|
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]
|
J'.
i
{
1
¢
1
27.
28,
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Some ‘boys made a set of chimes by cutting four pieces of pipe
of different lengths from a long metal pipe and hanging them
as shown in the picture below. Which of the pipes gave the
lowest note when they struck it with a hammer?

A,
B,
c.
D,
B,

(2) (b)

A /P

Pipe iag. e
Pipe (b).
All gave the same note.

You cannot tell without tryinge.
It depends on where you hit it.

Four balls, P, Q, R and S shown in the figures, are made of
different materials, but have the same weight.

@ SAME WEIGHTS

Which one of P, Q, R and S has the highest density?

A,
B.
C.
D.
E.

A metal

because

A.
B.

C.

D.
B.

All have the same density.
You cannot tell without an experiment.
It depends on how the volumes are mesasured.

P.

‘R.

tray feels colder than its plastic handle., This is

metal always has a lower temperature than plastic.
metal radiates much more heat than plastic and so

cools more quickly.
metal conducts the heat away from your hand better

than plastic.
plastic is ‘-a better heat conductor than metal.
a smooth surface allows a closer contact than a

rough one.
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29. X, Y and Z represent three lamps in a circuit, which also
includes a battery and a switch S. When the switch is open
X fails to light while Y and Z do. Which of the following

circuits is it?

@a\.@@ @ @ 6 R @ ®

30. The figure shows a box with four terminals, P, Q, R and S.
The following observations were made.

1. There is a certain amount of resistance between P and Q.
2. Resistance between P and R is twice that between P and Q.
3. There is not any appreciable resistance between Q and S.

Po-/f
7

Q 0,

( QR

—0S

Which of the following circuits is most likely to be within
the box, assuming the resistances shown to be equal?

~~~~~ ;T T T - T T T T T T T T i'""_-"""

) ] | | ]

g- R: :? =0 : g 2 : P ““3.: , 7 %l Ry

! S 1 4 Q s, ' oa ¥ 5

L_-MS: : %__..__......mwi | &Jffwh—....._.“é‘ : 38 Ae: ; O..L___._L...{; §

~~~~~~ od ,—-..—.-_..._........l L e s —— o — e e e e e s e e e ...........1
D E
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32.

33.

Questions 31, 32, 33 and 34 refer to the following diagram:

TS
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R T e

oit. DRoP oIL DRoP
S ﬁ {/
(@ = E
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s
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APPARATUS As FIRST SET UP

Animals take
air contains

Which of the

A.
B.
c.
D.
E.

Why are a water bath and thermometer used?

A.
B.
C.
D,
E.

Which one of the following is true after 5 minutes?

A.
B.
c.
D.
E.

The
The
The
The
The

To keep the animal cool.

To keep the gnimal warm.

To keep the temperature from changing.

To prevent leakage of gases from the apparatus.
To keep the pressure constant around the animal.

The volume of air in the apparatus has increased.
The volume of air in the apperatus has decreased.

No change has taken place.

No further movement of the o0il drop can be expected.

The

direction.

APPARATUS AfTER, § MInUTES

in oxygen and give out carbon-dioxide. Ordinary

very little carbon-dioxide.
following functions is measured with this apparatus?

rate of movement of the animal.

amount of heat produced by the animal.

rate of respiration of the animal.

effect of carbon dioxide on the animal.

amount of carbon-dioxide absorbed by the animal.

oil drop will now begin to move in the other
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34, By which one of the following methods could the apparatus
be made gensitive to smaller changes?

3 A. By using a smaller test tube.

l'!' B. By raising the temperature of the water.

-3 C. By using more of the carbon dioxide absorbent.
D. By using a wider tube for the oil drop.

E. By using a narrower tube for the oil drop.

35. The apparatus shown below is assembled to reduce copper (II)
| oxide with hydrogen gas.
3

Hydrogen gas is produced in generator 'A' and is passed
over' hot copper (II) oxide in glass tube 'C'. Tiny droplets
of water collect on the inside of tubes 'C' and 'D'. These
droplets could possibly come from the generator 'A', being
carried through into the rest of the apparatus by the stream

of hydrogen. In order to test the truth of this explanation
it would be best to

A. heat tube 'C' further

B. heat the generator 'A'

C. add a calcium chloride drying tube at the right of tube
IC'

D. add dry calcium chloride to tube 'B'’

E. try to produce hydrogen by the reaction of zine with a
different acid.

e e e e ¢ o B e Ao
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Which one of the following correctly list the errors in the
apparatus diagram shown above for preparing a water-insoluble

gas?
A,

B.

C.

The thistle funnel tube gozs below the level of the
liquid in the flask and the wash bottle is connected
the wrong way around.
The level of water in the trough should be above the
level of the top of the bee-hive shelf.
The wash bottle is connected the wrong way around,
and a level of liquid should be shown in the bowl
of the thistle funnel.
The tube leading from the reaction flask should come
from below the level of the liquid in that flask.
The water in the trough should cover the bee-hive
shelf, and the wash-bottle should be connected the
other way around.

o

S A siana

e




37
-
water
D
‘ -

Saturated Brine

Which of the apparatus assemblies shown above would be the
most suitable apparatus for collecting a gas which was less
dense than air, soluble in water and with a boiling point
of -180° ¢?
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Questions 38, 39 and 40 refer to the following circuit diasgram.

(@)

>r
-
~

For the following questions, indicste the letter denoting
the appropriate responses in the blank spaces on the answer
card.

38, Indicate where you would place a switch to ocut off lamp L2
only.

39, Indicate where you would place a variable resistor to dim
both lamps.

40, Indicate where you would place a variable registor to dim
lanp L2 only.
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BOOKLET 10 IEA/10A
SCIENCE

This test contains questions dealing with different branches of
Soience. Some you will know about from your school work, some from
yous general knowledge and others you will be able to answer by using
commonsense. Others you may not be able to do. Do not waste time over
questions you cannot do; leave them and go on to the next question. TYou
can come back to questions you have missed later, if you have time. You

may answer even if you are not quite sure, tut do not guess blindly.

Each of the questions or unfinished statements in this test is
followed by five suggested answers, lettered A,B,C,D, and E. You have
to decide which one answer you think best and then on your answer card
make a solid pencil mark in the oval containing the correct answer letter.

Here is an example of how to fill in the answer on your ansSwer card.
Remember that the examples given on this page are to be: answered in the
gection marked I on your answer card.

1. How long does the earth take to travel once around the sun?
A. A-day.
B. A week.
C. A month.
D. A year.

E. None of the above.

Since the earth travels round the sun in a year, the answer space D
should be marked. This has been done on the answer card for the question 1

in the examplie section L.

Now try these three questions for practice. Fill in the space of
- your chosen answer on the answer card in section L.

2. Water would be turned into ice by

A, heating it.

B. stirring it quickly.

C. putting salt in it.

D. pouring it into a shallow dish.
B. cooling it.

3 Which day of the year in the southern hemisphere has the longes?
period of daylight?

A. 21lst January.
B. 21st March.

C. 22nd Decemberx.
D. 23rd September.
E. 22nd June.

Sometimes you may be asked to pick out the one wrong answer or the
one that does not fit in with the others.

4. Which of the following does NOT belong to the same group as the others?
A. Eagle.
B. Lion.

C. Mouse.
: D. Elephant.
; B. Deere.

DO NOTTURN OVER UNTIL YOU ARE TOLD TO DO SO.
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SECTION A

A student wrote the following note on a laboratory project.

"Using a cork-borer I obtaineiseveral cylinders from a large potato.
The oylinders were 7 cm long and 0.5 cm in diameter. I kept them

on a dry plate and measured them again on the following day. I feund
that all of them had become shorter and thinumer."

The student then put the cylinders into a beaker of tap water amd
wrote.

"If I measure them %tomorrow I should find that they have all returnmed
to their original size."

In writing this the student was making

A. a statement of fact.

B. an observation.

C. a tentative conclusion.

D. an .experimental procedure.
E. a hypothesis.

Which of the following features present in an animal would make
you certain it was a mammal?

A, A vertebral column.

B. Small tufts of "hair - like" bristles on its skin.
C. Two pairs of limbs.

D. Two pairs of milk glands.

E. Five digits on each fore-limb.




Questions 3 and 4 refer to the following data.

Several different plant parts were placed in sealed containers of equal
velume. The amounts of co,, (carbon dioxide) used by the plant parts
under different conditions were measured and recorded.

Centainer Plant Plant Vol.of Colour Tgmp. Time 002 Used
Part Plant.Part of ("F) Elapsed '
(cm3) Light (days) (oms)
1 Myrtle Leaf 100 Red 60 2 150
2 Myrtle Leaf 100 Red 80 2 200
3 Myrtle Stem 100 Blue T0 2 50
4 Oak Root 100 Blue 80 3 0
5 Oak Leaf 100 Orange 80 2 100
6 Oak Leaf 100 Orange 80 3 150

Assume that the experimental conditions not listed were identical in all
six containers.

3. On the basis of %he data in the table, one could properly compare
the amount of 002 used in one day by

A. myrtle leaves at 60°F and at 80°F.

B. mnyrtle stems and myrtle leaves.

C. myrtle leaves in red light and in orange light.
D. oak leaves in orange light and in biue light,
E. oak leaves at 60°F and at 80°F.

4, How much 002 do the experimental data indicate that the oak leaves
used?

A, They use more CO2 in orange light than in blue light.
B. They use more CO> at 80OF than at 60C°F.
C. They use more COo per day than did the myrtle leaves.

D. They use an average of 50 cm3 002 each day.
E. They use 50 cm’ of CO, each day.




5« The grarh shows the results obtained when the changes in body
temperature resulting from changes in external air temperature
for various animals were being investigated.
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Whioch of these curves is most likely to represent the results
obtained from a lizard?

A, a.
B. b.
C. o.
D. 4.
B. e,

6. A lizard in a laboratory at 20°C was placed close to three
temperature controlledoareas, one at a temperature of 2000, one
at a temperature of 37 C and oreat a temperature of 15°C., It always
moved to the 37 C area.

This behaviour is an example of

A. a response to a stimulus,
B. reasoning.

C. a reflex arc.

D. geotropism

E. thigmotaxis
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i T. What is the essential process found in all cases of sexual
reproduction?

e A W S R N

3 A. A male organism must find a mate.
’ B. Two organisms with special organs for reproduction

must take part.
C. The nucleus of a male gamete must fuse with that of a

female gamete.
D. A srermatozoon must reach an egg cell.
E. A female gamete must have a store of food for the embryo.

8. Which of the following is an accurate statement about hibernating
animals?

e i s s e

A. There is no life in any part of the animal.
B. The animal ceases to breathe.
C. The animal is absorbing energy for use when it returns ,

to active life.
D. The animal's body temperature is higher than when it is

active.
E. The animal is using less energy than during the period !
of active life, g

9. When 16 g of dilute sulphuric acid was poured onto 3 g of zinc !
in an open test tube, hydrogen gas was generated. What was the :
weight of the contents of the test tube after the reaction was

completed?

A. Slightly more than 19 g.
B. Slightly less than 19 g.
C. Equal to 19 g.
D. Slightly less than 16 g.
E. Equal to 16 g.

0. A sample of oxygen gas in a plastic bag weighed 0.32 g. A %
sample ¢f another gas in an identical bag, under the same !
conditions of temperature and pressure, weighed 0.26 g.

Atomic weight of oxygen = 16.

What is the weight of 1 mole of the second gas?

A. 13 g.
B. 26 g.
C. 48 g.
D. 58 g.

E. 64 g.

-

hal
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11. One kind of stainless steel contains approximately 13% chromium

and 1% nickel by weight: the rest is iron. Which of the following
gives the closest approximation to vne ratio of the number of onro-
mium atoms to iron atoms in this stainless steel?

Atomic weight of chromium = 52 Atomic ‘weight of iron = 56
A. 15,14
52 7 56 .
B. 13 . 86
52 ° 56 .
c. 13, 86
108 °108 ,
D. 13 .81
(100~52) °(100-56) .
%52 ¢ yge x 56,

Questions 12-14 relate to the simplified periodic table with main group
elements shown below:

12,

13.

14,

Group
Period |TA JITA JIITA JIVA} VA |VIA |JVIXIA ] O

1
2 ¥ N |P Q T

3 G K L R U
4 H M S v
5 I W
6 J 0 X

Which element in the table has the smallest nuclear charge?

A. F.
B. T.
c. J.
D. X.
E. T.

In the third period of the table, the most metallic element is

A, G
Bq KO
Co LO
D. R.
E. T.

Which element in Group IA would most easilyy form an ion of +1
charge when in the gaseous state?

A, F.
B. G.
C. H.
b. I.

E. J.
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15. In a chemical sense human respiration can be described as
A. double decomposition.
B. a gas-~phase reaction.
C. anaerobic respiration.
D. gaseous diffusion.
B. slow combusticn,
16, Two men pull on a box by ropes as shown in the diagram. The
lengths of the arrows on the force diagram are drawn propor-
tional to the magnitude of the forces exerted by the men.
In which of the directions shown in the third diagram will
box move to tend to move?
F tA
A. a.
B. b.
C. c.
D. d.
E. e.
17. Which graph best represents how the distance (s) depends on time (%)
in the case of a steel b 11 rolling down an inclined plane?
(Assume retarding forces are negligible.)
SA SA Sa - SA
/
t’ £ 3 3 t
c D E
A B
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18. The objects P, Q and R of mass 15 g, 20 g and 7 g respectively;
are hung with a thread as shown in the figurs.

What is the tension iq the thread between P sad Q7

ite 49 g¢=
B. 35 gf.
Cc. 27 gf. S L Ll L
D. 15 gf.
E. 1 &f. ;
(/?\. iSe
'*r‘; é
Q j g

o
o

19, Which of the following would occur if a moving atom were to collide
with a stationary atom at room temperature?

A. Both atoms would lose kinetic energy.
B. Both atoms would gain kinetic energy.
C. Kinetic energy would be gained by the moving atom and
icst by the stationary atom.
D. The kinetic energy of both atoms would be unaffected. :
E. Kinetic energy would be lost by the moving atom and
gained by the stationary atom.

26, A sensitive mercury-in-glass thermometer registering. room temperature

is immersed in boiling water. The mercury level first drops slightly
end then rises, Why does the drop occur?

A. The specific heat of glass is greater than that of mexcuxy.
B, The coefficient of expansion is greater for glass than '
for mercury.
C. The glass expands before the mercury does.
D. At room temperature, mercury has a negative coefficient
of expansion like that of water from 0°C to 4°C.
E. The surface tension of mercury increases with temperatire.




21. Xy Y and 2 represent three lamps in a circuit, which also

includes a battery and a switch S. When the switch is open
X fails to light while Y and Z do. Which of the following

circuits is it?

> ;
A o B N € .ELL
P
CENEY SR Y Y

22, Which of the following devices would not function on direct current?

A. Electromagnet.

B. Transformer.

C. ZElectric heating element,
D. Filament lamp bulb,

E. Electric bell.

23, TFive different types of waves are: radiowaves, ultra-violet waves,
Infra-red waves, light waves, sound waves.

&5$ Bach type of wave is different in some way from the other four,
E |1 Which of the following is correct?

X A. Radiowaves are the only waves which carry energy.

’i? . B. TUltraz~-violet waves are the only waves you carmot see.
1 C. Infra-red waves are the only transverse waves.

N D. Light waves are the only waves which travel very fast,
. E. BSound waves are the only longitudinal waves.

PR

PR—
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24, What fraction of the original mass of radio-active substance of
half life 6 days is still undecayed after 12 days?

A.
B.

C.

D.

E.

None of it.

ldpd N
N (o))
[

“~

AY [N [
[

Questions 25 and 26 refer to the following diagram which shows
an arrangement of apparatus which can be used to show that an
animal gives out carbon dioxide in respiration.

1 contains a substance which removes .carbon dioxide from air, 2
and 4 both contain a liquid which changes in appearance when
carbon dioxide passes through it.

25. If air leaked into chamber 3, which one of the followling effects
would be seen?

A,
B.
C.
D.
E.

The liquid in 4 would change more rapidly.

The rate of bubbling in 2 would slow down or stcp.
The rate of bubbling in 4 would slow down or stop.
Liquid would pass from 4 into. 3.

Air would pass from 3 into 2.

26. Which one of the following kinds of container fdi the animals
would give the quickest result?

A
B.
c.
D.
E.

A small container.

A large container.

A container in a bright 1ight.

A container covered with a dark cloth.

The gize of the container would not matter.

o v e P BSIE. . o e
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and 28 refer to the following diagram:
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APPARATUS AS FIRST SET UP APPARATUS AFTER 5 MINUTES

Animals take
Ordinary air

in oxygen and give out carbon-dioxide.
conkains very little carbon-dioxide.

following functions is measured with this apparatus?

rate of movement of the animal.

amount of heat produced by the animal.

rate of respiration of the animal.

effect of carbon-dioxide on the animal.

amount of carbon-dioxide absorbed by the animal.

following is true after 5 minutes?

volume of air in the apparatus has increased.
volume of air in the apparatus has decreased.

No change has taken place.
No further movement of the oil drop can be expected.

Which of the
A, The
B. The
C. The
D. The
E. The
Which of the
A. The
B. The
c.
D.
E. The

01l drop will now begin to move in the other direction.
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29. A chemist working for a toothpaste firm wishes to prepare 250 cm3
of 2 0.010 molar agqueous solusion of stennous fluoride, San.
Portunately for him, SnF2 is soluble in water. One mole of SnF2
welghs 156.7 g. Equipment available includes a 250 cm3 volumetrio
flask, a 10 gmB pipette, a 0.01 g sensitivity balance, and a 400 cm5

beaker.
Once the proper amount of SnF2 is weighed, which one of the

following procedures would be best?

A. Place the SnF, in the beaker and add exactly 250 cm3
of water from volumetric flask. 3

B. Place the SnF, in the beaker and agd exactly 250 om
of water from the pipette in 10 cm” portionms.

C. DPlace the SnF. in t?e volumetric flask, dissolve it
in less than 550 cm” of water, and then dilute to the
250 em? mark.

D. Using the beaker and btalance, weigh out exactly 250 g
of water and add the SnF, to it. 2

E. Dissolve the SnF, in more than 250 cm” of water in the
beaker mix thoroughly, and then fill the volumetric
flask to the line with the solution.

30. The apparatus shown below is assembled o reduce copper (II)
oxide with hydrogen gas.

Oilute H)ﬂ Zinc

Hydrogen gas is produced in generator tA' and is passed over hot
copper (II) oxide in glass tube 'C'. Tiny droplets of water col-
lect on the inside of tubes 'C' and *D!. These droplets could
possibly come from the generator 'A‘, being carried through into :
the rest of the apparatus by the stream of hydrogen. In order to |
test the truth of this explanation, it would be best to |

A. heat tube 'C' further

B. heat the generator 'A!

C. add a calcium chloride drying tube at the right of tube 'C!

D. add dry calcium chloride to tube 'B!

E. try to produce hydrogen by the reaction of zine with a :
different acid. n
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31.

Cold i l
water A

v

SO
L]

P,

Saturated Brine }

Which of the apparatus assemblies shown above would be the
most switable one with which to collect, in a pure state,

a gas which is denseg than air, soluble in water and has
a boiling point of 21°C?

m g o e ey A on




- 14 ~

32. The following apparatus is set out on the laboratory benth:
two vacuum (thermos) flasks, two thermometers, two measuring
ocylinders, a heaker containing 1 M sodium hydroxide solution
and a beaker containing 1 M hydrochloric acid.

Which one af the following procedures would give most accurately
a value for the molar heat evolved in the neutralization of
sodium hydroxide and hydrochloxric acid?

A. Take the temperatures of the acid and alkali in their
respective beakers, mix them into a vacuum flask and
record the rise in temperature produced.

B. Mix the acid and alkali in one vacuum flask, record the
temperature, transfer the contents to the second flask
and record any change in temperature.

C. Allow all the acid and half the volume of alkali to come
to steady recorded temperatures in the respective vacuum
flasks, mix them and record the temperature rise produced.

D. Allow equal volumes of acid and alkali to come to steady
recorded temperatures in the respective vacuum flasks,
mix them and record the temperature rise produced.

E. With a known volume of acid in the one vacuum flask
record the temperature at regular intervals of time as
@ known volume of acid is added from the other flask.




33

A number of different solutions have to be tested to find
out whether or not they will each conduct electricity and,
if so, what products are liberated.

Using the circuit shown below, which of the ‘following pieces

of apparatus would be most suitable when connected between -
points X and Y?

{All the beakers and tubes are made of glass, the electrodes
of carbon, and solutions are shown shaded.)

bv DcC. /

MUWLIAMMETER

CIRCUST

vy

(Qemm—

X Y

e

Angwer heres A B C D R
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34. One end of a well-lagged oopper bar is heated and the other
kept cold. The temperature at different points on the bar can

be read by thermometers dipping into small holes at P,Q,R and S.

TuERMOMETERS

N~

STEAM ‘ WATER

l' A A AL 1

N
L‘a £ $ \\ Carren SR

77T T 77T 77 T e

The temperature falls uniformly along the bar, and it is required
to find the temperature gradient, or fall in temperature for unit

length.

The two thermometers to be read should be placed at

A, P and Q
B, Pand &
C. P and &
D. Qand R
E. R and S

35. A spirit level is placed on the top of a table and viewed from
above when it appears as shown in the diagram. Which of the
points P, Q, R and S should be raised as a first step towards
making the table level?

A . P P
B o Q .——\
C. R
D. S
E. Q and S together
8 - 2
B, | ST
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36. A meter has a pointer P which moves over a strip mirror MM?
and a soale SS'. When photographed the meter appears as
shown, where R 1s the reflection of the pointer in the mirror,

:1% What is the meter reading?
A. Between 6 and 7 units
B. 7 units
C. Between T and 8 units

i D. 8 units
| E. Between 8 and 9 uniis

5 e ey ey -

——
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1e The ensrgy for photosynthesis is obtained from

A. chlorophyli.

B. ochleroplasts.
C. sunlight.

D. carbohydrates.
E. carbor dioxide.

2, The diagram below shows an example of interdependence amomg
aguatic organisms, During the day the organisms aither use up
or give off (@)or @as shown by the arrows.

Green TOXDWEED

A

SMALL WATER ANiMALS
&
i.

ROOTED WATER
PLANT

Choose the right answer for and @ from the saiternatives given

A, 8 is oxygen and b is carbon dioxide.

B. a is oxygen and b is carbohydrate.

C. &a is nitrogen and b is carbon dioxide.

D. & 1s carbon dioxide and b is oxygen.

E. a ie carbon dioxide and % is carbohydrate.

5. Mushrooms can be grown in the dark because they

f : A. s&re then in & constant temperature.
t B. can then form more vitamins.

C. need not be pollinated by bees.

D, feed on decaying material.

E. 4o not produce seeds. |
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4, A peraon wanted to determine whether bile aided in the
digestion of fats. He found that whenever he mixed pancreatioc
juice with fats & small amount of the fat was digested. But
whenever he mixed pancreatic juice and bile with fat, he
found that the fat was completely digested. “hen he mixed
bile alone with fat, he found that there was no digestion.

He interpreted this as showing that bile aided in the digestien
of fats.

Which of the following statements best describes this
interpretation? :

The interpretation is

. Justified.

unjustified because it does not answer the question.
unjustified because the experiment lacks a control.
unjustified because the data are inadequate.

. unjustified because it is contradicted by the data.

L’JUE')tdtr-

5., Why is it that your body temperature does nct fall even though
you lose heat continually?

A. The blood distributes heat round the body.

B. Respiration results in the liberation of heat.
C. Heat is constantly being absorbed from the sun.
D. Hot meals are eaten regularly.

E. Warm clothes are good insulators.

6. Two boxes vf soil were sown with the same kind of seeds and vplaced
gside by side in-a greenhouse. One was covered with a light-tight
pox which had a small "window" cut in one side  The drawings
show the appearance of the seedlings after a few days.

| /
(AT 1Ny

WINDOW

e ‘ /8/9&%/%}?’
1 L

What is the best conclusion from this experiment?

A. The seedlings grow quicker if they are stimulated by light.
B. Seedlings grow towards the light.
¢. Seedlings grow quicker in subdued light and they bend

towards the light.
D. Seedlings illuminated on one side bend towards that side.

E. Light slows down the rate of growth of that part of the
stem on which it falls.

%
%
|
|
] r




-3 -

7. TFossils very similar in shape to marine shellfish which live in
oceans today have been found in the rocks of high mountains. The /]
most lixely explanation of this is that

Gt oo
-

A. the marine shellfish in question can live in the
sea or on land.

B. marine forms once had organs that enabled them to
breathe atmospheric air.

C. the rocks in which the fossils were found were formed
under the sea.

D. marine forms,in certain cases, migrate on to the land.

E. marine forms have evolved from land forms.

22 kabig Ly e

8. You can be reasonable certain that organs ip two different
animals are homologous and not merely analogous if both organs

A. fulfill similar functions but have different names.
B. excrete metabolic waste.

C. are used for locomotion.

D. are called by the same name.

E. originate from the same part of the embryo.

9., When alcohol is burned in air, water is formed. Another preduct of the
the combustion .is a gas which turns lime water cloudy. Consider
the following three statements with regard to these two fgcts.

| Statements.
! I. Carbon is a constituent element of alcohol.
II. Hydrogen is a constituent element of alcohol.

IIIanygen is a constituent element of alcohol.

Which statement or combination of these statements can be
deduced from the evidence given?

A. I and II.

B. I, II and III.
C. I and III.

D. II and III.

J 8 I OﬂlY.




10. Zinc strips are inserted into each of four beakers containing
four different liquids. Each beaker is identified by e single
Roman numeral.

The following observations were made.

Beaker | Initial Obsexvation Conductivity before zinc is
L~ addad
I no visible reaction very poor
II | bubbles of a colourless gas good
form on the zinc strip
IIT | & reddish-brown gas is
evelved from the surface good
of the zinc strip
IV | no visible reaction very poor
On the basis of the evidence given which of the following is a

reasonable conclusion?

Beakers I and IV contain aqueous’' solutions of strong
acids.

Beaker II could contain an aqueous acid.

Beaker III could not contain an aqueous acid.

Beaker III must contain sulphuric acid, H2804.
Beakers I and IV contain alkalies.

11. Why will a pile of grain burn only very slowly whereas flou.
dust suspended in air is explosive?

A.
B.
C.

D,
E.

The heat produced when small particles burn is greater.
Grinding the grain changes its composition.

Small particles have greater surface area in contact
with air.

Small particles posess more energy than large particles.
The coat of the grain does not burn.




12.

13.

14.

15.
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On a new temperature scale, graduated in degrees K, the
reading 0°N corresgonds to 07 K and the reading 100° XN
corresponds to 273 K (the freezing point of water).

Ifothe temperature of a sample of 100 om’ of gas were changed from
50°N to 49 N, at constant pressure, its volume would

A. increase to 101 cmg.
B. decrease to 99 cmi~
C. increase to 102 cmg
D. decrease to 98 cm

E. remain constant.

A 15.0 nillilitre sample of a 1.00 molar solution of HCl will
exactly neutralize 7.5 millilitres of a 1.00 molar solution of

A.o NH CO *
Bo KOHO
C. 02H50H.

D. Ba(OH)z.

E. MgCl,.

Chemical equilibrium occurs only when

A. all components stop reacting.

B. the substances initially present have now reacted
completely.

C. the substances start reacting.

D. +the components decompose at the same rate as they

are formed
E. the concentrations of all the components become equal.

Some N and NH, reach equilibrium in a stainless Steel

20 Hps 3
container at 50000.

The equilibrium is symbolised by the equation
(i.e. reaction to the righ%
3H, +N, Z=> 2 NH, + heat is exothermic)

What will be the effect of an ii.creased concentration of hydrogim?

A. There is a decreased yield of ammonia.

B. The equilibrium concentrations are unaffected.
C. There is an increased yield of ammocnia.

D. There is a corresponding rise in temperature.
E. Both C and D are correct.
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44. Which of the following does not consist mainly of carbon atoms?

A. Diamond.
B. Graphitee.
C. Soot.
D. Ruby.
E. Charcoal.

17. A hydrocarbon is found to contain carbon and hydrogen atoms in
the ratio 1 : 2 and to have a molecular weight about 28. Which
of the foilowing is the most likely molecular formula of the

compound
A. CH2 . f
B. CHZN.
C. 02H4. Atomic weights¢ H =1, C = 12, N = 14.
J
D. C3H6N.
E. C4H8‘

18. An iron container is evacuated and weighed. It is then filled
with hydrogen gas and weighed again.

\

) )

’

-

Yyl
i \/

i !

\
/

-\
b

N

iner full of hydrogen compared to the

The weight of the ceontai
weight of the evacuated contginer is

A, 1less.

B. greater.

C. the same.

D, greater or less depending on the volume of the gas ir
the container.

E. greater or less depending on the temperature of the

gas in the container.

19. A certain force was needed to keep a trolley moving elong &
horizontal surface at a uniform velocity because the trolley had

3 A. ineriia.
E B. weight.
4 ¢. friction forces equal to this force.

D. friction forces just less than this force.

E. mass.




-T -

4 20. A stone is thrown upward at an angle of 45°. At the highest voint
3 reached by the stone its

A. acceleration is zero.

B. acceleration is at a minimum, but not zero.
C. total ensrgy is at a maximum.

D. potential energy is at a minimum.

E. kinetic energy is at a minimum,

21. After 100 g of water at 20° C wes poured into the contaiuner P,
100 g of water at 80° C was poured into the beaker Q. The
temperatures of the water in the two vessels were measured
after equel intervals of time. Which of the following
graphs best represents the changes in the temperatures of
the water in the two vessels?

THERMomeTER
THERMOMETER &

INSULATING MATERIAL

4 |
—>TIME '
- :
Lp
i Hor N
WATER - - -
¢ R
2 S
— TIME toLp—17 _1- -
‘WATER -g - -
% e ) =
; \
A \
OC A\
\\ D
\\
% \"-’.,.. ——————
---------- THERMOMETER 1

THERMOMETER 2

—yTIME
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22. A one-ton truck coasts from rest down an incline of a vertiocal
height of 30 metres and is breaked to a stop at the bottom.
Air friction is negligible. 1In order to estimate the guantity
of heat produced what additional information is required?

A. The length of the incline.

B. The length and slope (gradient) of the incline.

C. The rise in temperature of the brake surfaces.

D. The average speed of the truck.

E. None of the information in statements A to D required.

23. An instrument sounds pitch C outdoors in the cold. What will
be the pitch of the sound as heard by a man standing in a warm
room?

3 A. The note will seem higher in pitch than C.
] B. The note will seem lower in pitch than C.
3 C. The note will sound in the pitch of C.
D. Any of the above, depending on the difference
in temperature.
E. Any of the above, depending on the amplitude of sound.

24. By which of the following methods can geological time be
measured most accurately?

A. Size of fossils.

B. Thicknesses of sedimentary lavers.

C. Radioactivity of uranium.

D. Rate of salt accumulation in the ocean.
E. Temperatures in the mantle.

National Centers : Set P or Q or R or S or T or U to be

entered here. g
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SCIENCE - TEST 1iB Set 2 .

What fills the space between the cell wall and the protoplast
when a plant cell is plasmolyzed with a salt solution?

A. Water.

B. Air.

C. ©Salt solution.
D. Ectoplasm.

E. Cell sap.

In order to obtain two crops in one growing season a farmer
planted some seeds which he had harvested the previous week,
but the seeds failed to germinate. What can be concluded from
this observation?

A. The farmer did not provide the right conditions for
germination. '

B. The seeds needed a longer period of maturation.

C. The farmer had not removed inhibiting substances.

D. The seeds required a period of low temperature.

E. The data are inadequate for a corclusion to be reached.

What is the change in oxidation number (oxidation state valenay)
of manganese in the reaction represented by the equation
MnoO

+ 4 HCl ——> MnCl, + Cl2 + 2 H20

2 2
A, 2,
B. 3.
C. 4.
D. 5.
E. 6.

Selenium is the element below sulphur in the periodic table.
One would expect selenium to

A. be a metal with a high boiling point.
B. form a potassium oxy-salt of formula K38e04.
C. burn in air to form an oxide Sel. ,
D. dissolve in nitric acid to ®»m a salt Se(NO3) 4°
E., form a compound HESe which is weakly acidic
in aqueous solution.
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29. A ball was released at the position K on the rail shown in ]
the figure. On the rail the part MN is e straight line, and ]
the part N 0 P is a circular arc with its center at X. The
ball moved along the reil and then went off from the rail at

the position P, which is lower than X.

Agsuming that the friction between the ball and the rail, the
rotation of the ball and the air registance are all negligible,

which one of the alternatives is correct?

A. The ball moved as shown in the curve 1 in the figure running
off from the circular path owing to the gravitation.

B. As there is not any resistance, 1t reached the sauwe height
as the point K, but that actual path cannot be determined.

C. As the mechanical energy of the ball changed owing to contact
with the rail, it did not reach quite the same height as the
point K.

D. As the direction of the ball going ofif from the point P is
jnelined to the vertical, it moved as shown in the curve 2

in the figure.
E. As the mechanical energy is conserved, it moved as the curve

3 in the figure.

30, Sound waves 1 m. in length are carried to a man's ear by two
rubber tubes. With which of the following combinations of tube~ -

lengths will the man hear no sound?

A
) it

! EAR
3. 43 3
A.gmnlﬁm c. im,%;. E. 2 m., 4 m.
E B. 1 M., 22- m. D. 1'5 M., 24 m.
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SCIENCE - Test 113 Set 0.

25. In many breeds of cattle the polied condition (sbsence of horns )
is dominant over the presence of horns, and homozygous red crossed
with homozygous white produces roan (intermingled red and white
hairs)colour. Which of the following crosses will produce only
horned roan offepring?

A. Polled red x horned white.
B. Horned roan x horned roan.
C. Horned red x horned white.
D. Polled roan x horned roan.
E. Polled white x horned roan.

26. Which of the following does NOT provide evidence of evolution?

A. Green plants can be arranged in order from simple to complex.

B. Embryos of birds, reptiles, and mammals have gill clefts
resembling those of a fish embryo.

C. The ancestry of animals like the horse can be traced
through the fo<sil record.

D. The caecum is present in all mammals including man but
is only functional in some.

E. The individuals within a species differ considerably one from

another.

27. Zn the periodic table group beginning with nitrogen, how do
metallic characteristics change with increasing atomic weight?

A. The metallic characteristics increase.

B. The metallic characteristics decrease and the heaviest
element in the group is non-metallic.

C. The metallic characteristic does not change.

D. The metallic characteristic becomes atrong or weak periodi-
cally not by groups.

E. We cannot tell because the periodic table gives no guide to
metallic or non-metallic character.

28. When a small speck of lead monoxide was added to a concentrated
solution of hydrogen peroxide, the solution became hot and
eventually erupted violently. 1In this process large amounts of
oxygen were given off. Which of the following is the best

explanation?

A. The great amount of heat is due to the release of oxygen
by the decomposition of lead monoxide; no catalysis is involved.
B. The reaction is catalysed by lead monoxide but unaffected
by a rise in temperature.
C. The reaction is not catalysed by lead monoxide but 1is
accelerated by a rise in temperature.
D. The reaction is unaffected by a rise in temperature but
catalysed by products.
E. The reaction is catalysed by lead monoxide and accelerated
by a rise in temperature.
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29, Sound is not an electromagnetic radietion. The best evidence for
the truth of this statement is the faot that

A. audible sounds have a wavelength (in air) of about
1 m (about middle E).

B. diffraction effects can be observed.

C sound can be produced by vibrating solids.

D. sound travels at 300 m/s in air.

E. sound can be refracted.

P

30. Two electrically charged spheres are suspenced from The same
point by insulating thresds of equal length and repel each
other so that the threads make equal angles with the vertical.
What oan be said of the ballsg?

A. Their masses and charges are equal. ,

B. Thelr masses are equal, the charges L L L
may or may not be.

C. Their charges are equal; the masses
may o»r may not be.

D. The ravioc of charge to mass
is the same for both. ‘

E. The repulsive force on each must
be equal to its weight.

S
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SCIENCE - TEST 11B Set R

25. What is the minimum weight of NaCl {hat is needed to prepare
T.1 g of chlorine? (Approximate atomic weights: Na= 23, Cl= 35.5).

A. 5.9 g.
B. 7.1 g.
Cc. 11.7 g.
. 12.7 g.
E. 14.2 g.

26. On the basis of the periodic table, which of the followiug would
be desoribed best as an oxide which is only basic?

A, Al,0

273
B. CoO.
c. P205.
D. N02.
E. Ca0.

27. The graphs show the relationships between the carbon-dioxide (002)
utilisation by wheat plants and the carbon-dioxide concentration
g volume per cent) in the outside air and the 1light intensity
foot candles) respectively. .

1 H : 1 ' ’ _% l ' ’ .
..E’. -.-..--p’mq . - . -* . - g '2“)1 . . . f - . - ;- ~ -
3’ ’ 947 FooT CANDLES s : : ,
_i';._,. L 4 PN - - / - . . . % ; E t‘ qag a:)ﬂ-:
¥ o : < sl 'qdﬁﬁ/”fzfrﬂ—"*
. JE\\N :
._8:_ . N S 8 \ ©re d' CENT —
--_! 100 , b30 FooT CANDLES | oo i ;
z - Q * |
_.3. j—_— . . V!-} - i
- ' 3
! ,..g..u.oso 4 . . = 0501 b ‘ i
B 156 Foot cawpLES 3“ -0'0 Vowm: FER tEN‘l’?
-3 - .
- ,8‘ - - i 1 3 8 . o ®i Py Py i g 2 g ) 1 _ !
' 0 1,002 by U 3F A0 0 w0 40 o | B0 0o _
{ { » [
; - ! (0, CONCENTRATION - VOLUME PER (Enr. - LIguT INTENSiTy - Foor! CANDLES i '
1 i i (i
* | o : *

It has been stated that the data shown in fig. 2 indicate
that, of 1light intensity and carbon-dioxide concentration,

the factor which limits carbon-dioxide utilisation and thus
photosynthesis, is the concentration of carbon-dioxide present

in the air.

B A. The statement is true according to the graph. :
| B. The statement is false according to the graph. 3
L C. The statement cannot be judged by the graph but is :
3 in accord with an established biological principle. z

D. The statement cannot be judged by the graph and -is not !
| in accord with an established biological principle. '
E. The statement cannot be judged by the graph or by an

established bioiogical principle.
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30.
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Someone proposes to drive an elecotric generator by means of
an electric motor. The generator alone supplies the motor
with current so that its frequency of rotation remains con-
stant. It will not work because

A. more current is produced in the generator than the motor
can use.

B. of the direction of rotation.

C. of the induced voltage.

D. of the magnetic field.

E. 1in the generator and motor, energy is always being
transformed into heat.

In slightly diluted sea water, the small marine worm Gunda
swells when deprived of oxygen and shrinks again when oxygen
is supplied. What is the most likely explanation?

A. Lack of oxygen resuvlts in an incomplete oxidation of
waste products.

B. The lack of oxygen increases water absorption.

C. Excess water is poisonous to the organism.

D. When less oxygen is available, there is not enough
energy to oppose osmotic entry of water.

E. An increase of surface area gives a better means of
oxygen absorption.

A ray of blue light passes through a stack of three parallel-
sided blocks made of different materials. The path of the
beam is shown. In which of {“he three hlocks is the velocity

of blue light greatest?

.A. X.
B. Y.

all the blocks.

E. The information given is
insufficient to be able to say. Y

C. Z.
D. The veloecity is the same in X /
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SCIENCE - TEST 11B_ Set.S

25. A 50 kg boy stands on a trolley of mass 100 kg. The trolley
is travelling to the right on rails at a constant speed of

6 m/s.
"/
50
SIDE VIEW kﬁ
e S
O o~ -
BOY JUMPS
PLAN ViEwW l:\
] Q > b ms |

After the boy jumps sideways off the trolley at right angles
to it, the speed or the trolley is about

A. 3 m/s.
B. 4 n/s.
C. 6 m/s.
D. 9 m/s.
E. 12 m/s.
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26., The three figures 1, 2, and 3 give the graphical comstruction
for the image 0' of the object O as produced by the thin lens L
with foci F and F!.

L .
| T 1l -~ o
S
L
~~~~“~§ ‘.\\ ! P
T ?--§~~(\>‘ \\‘_F o)
0 \] ~~Ia
L
ST~
T e £ 0
0 e \;E ‘
Which, 1if any, of these three'figures are correct?
A, TFigures 2 and 3 are correct.
B. TFigures 1 and 5 are correct.
C. Figures 1 and 2 are correct.
D. None of the figures are correct.
E. All three figures are correct.

27. The presence of ions in a water solution of a substance is
most directly detected hy
A, finding out if it conducts electricity.

B. measuring the density of the solutisn and ccmparing it
with those of the pure solute and water.

C. seeing if the solution has an electric charge.

D. evaporating the solution and testing the residue fox
conductivity.

E. adding an ionic substance and seeing if there is a
reaction.

28. The electronegativity (electron attracting power) of a given

element on Pauling's scale can be estimated from the electro-
negativities of the neighbouring elements in the periodic

table. In estimating the electronegativity of chlorine from

those of the elements to the left and right of it in period III,
the determining factor is that, in going to the right in the period:

A. chemical reactivity decreases.
B. +the number of filled energy levels per atom increasges.
C. the van der Waals radius increases.
D. the density decreases.
Q BE. the nuclear charge increases.
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29. Drawings I to IV represent the trunkn of irees:

I Light coloured trunk encrusted with lichens
II Light smooth trunk

IIT Dark rough trunk

IV Dark smooth trunk

a and b represent two forms of the same moth, a light speckled
form and a predominantly dark, or melanic, form.

Until about 1850 the only form of this moth that had been recorded
was that shown at a. Then the dark form shown at b was reported
for the first time in woods close to what has since become a large
industrial town. By the end of the 19th century, the dark form had
become gquite common end now it is, in many localities, the com~
moner of the two forms, especially in the vicinity of large towns,
where it often comprises as much as 95% of the total population,
although the light form predominates in areas away from large
centres of population.

Which of the following best explains the appearance of the dark
specimen in 18507

A. The colour change was induced by air pollution.

B. The organisms adapted themselves to the change in external
environment. :

C. Alr pollution affected the moths directly after their
emergence from the pupal stage.

D. A mutation, that had occurred before but had failed to
become established, became established because it was
favoured by changed in the external environment.

BE. The caterpiliars ate soot contaminated leaves and dark
moths developed from them.
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In an experiment with a certain plant, the photosynthetic rate

per unit of leaf area was measured at different light intensities.
The experiment was repeated at three different temperatures,

5°C, 15°C and 25°C. An adequate supply of carbon-dioxide was
meintained throughout the experiments. The graph shows the results.
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What factor or factors determine the photosynthetio rate in
light intensities more than 3,000 foot-candles?

A, Light intensity.

B. Temperature.

C. Temperature and light intensity.

D. VWater status of plant.

E. The factor cannot be determined from the graph.
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25. Each resistor in the diagram has the same resistance R. What
resistance will be measured between terminals X and Y?

t )

A. 2R.

5. AB‘. xo
3

C. R.
R

D. 5 ¢
R

E. 3.

26. A jar of oxygen gas and a jar of hydrogen gas are at the same
temperature. The moleculez of the gases have on average the

gsame

A, velocity.

B. momentum.

C. force.

D. potential energy.

E., transiational kinetic energy.

27. The rats of reaction of two substances X and Y is measured at
geveral concentrations of X and Y as shown in the table.

Rate of reaction millimoles/litre second 12 | 36 | 24

Concentration of X moleg/litre 5 15 10
Cencentration of Y moles/litre 5 5 10

The rate of reaction 1is

A. proportional to the concentration of X but independent
of the ccncentration of Y.
B, proportional to the concentration of X and Y.
C. propoztional to the conscentration of Y but independent of
the concentration of X. :
D. dependent on the concentrations of X and Y but not satis-
. fagiorily expressed in A, B or C.
E. dependent on some unspecified factors other than concentration.
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Which of the following best desoribes the egg cell in the embrye
sac of a plant?

A. It is formed by mitosis.

B. It gives rise to the endosperm.

C. It is analogous to a pollen grain.
D. It is a zygote.

E. It is a female gamete.

Which one of the following formulae represents a substance
which you would NOT expect to exist under normal laboratery
conditions?

A. NaH.
B. HéS.
Ce SiOZ.
D. A1012.
E. 0,.

3
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30. Drawings I to IV represent the trunks of trees:

I Light coloured trumk snorusisd with lichaens
II Light smooth trunk

III Dexrk rough trunk

Iv Dark smooth trunk

a and b represent two forms of the same moth, a light speckled
form and 2 predominantly dark, or melanic, form.

Until mbout 1850 the only form of this moth that had been recorded
was that shown a. Then the dark form shown at b was reported

for the firast time in woods olose to what has since become a large
industrial town. By the end of the 19th century, the ‘dark form had
become quite common and now it is, in many localities, the com-
moner of the two forms, especially in the vicinity of large towns,
where it often comprises as much as 95% of the total population,
although the light form predominates in areas away from large
centres of population.

The paragraph describes a case of evolution through

A, sexual selection.

B. natural selection.

C. ocompetition. :

D, geographical isolation.

E. inheritance of acquired characters.
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25. If a photon collides with a free electron

A. energy is conserved; momentum is not.

B. momentum is conserved; energy is not.

C. both energy and momentum are conserved.

D. neither energy nor momentum need be conserved.

E. momentum is conserved; the nature of the collision
determines whether energy is conserved.

26, If, in an imaginary situation, a 1 kg block of ice at 0°C
18 dropped from such a height that all of it is melted by
the heat generated on impact with the ground, from what
height would a 25 kg block of ice have to be dropped to melt
campletely, assuming that in both cases all of the heat is
absorbed by the ice?

A, 25 times as high.
B. 5 times as high.
C. 1/5 as high.

D. 1/25 as high.

E. The same height.

27. A student wishes to see how temperature affects the solubility
of a salt in water. His method is as follows:

He shakes an excess of the salt with water at a known tempera-
ture until no more appears to dissolve. He then filters to obtain
a clear solution. After weighing a portion of this soluwtion, he
evaporates the water and weighs the dry salt. He then repeats

the procedure at the same temperature as a check before proceeding

to another temperature.

Which of the following is apt to cause the greatest error during
determination of the solubility at a given temperature.

A. Allowing solution temperature to change prior to filtration.

B. Allowing solution temperature to change during evaporation.

Cs Allowing solution temperature to change at any time during
the procedure.

D. Not using the same size of salt crystals in the check

? determinations.
” E. Not adding the same excess of salt in the check determinations.

28, The maintenance of a constant body temperature in man involves
a baiance between production of heat and loss of heat. Which
of the factors given below least affects this balance?

A. The circulation of -the blood.

B. Evaporation of water from the body surfaces.
C. Muscular contraction.

D. Dilation of blood vessels in the epidermis.
E. The heating of cold air in the lungs.
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29, A compound X, of the formula C3H80’ on partial oxidation gives

03H60. From this information, X is most likely to be

A. an alkanal (aldehyde).

B. a tertiary alkancl (alcohol).
C. an alkene {olefin).

D. a secondary alkanol (alcohol).

E. an ether

30. Some organisms are difficult to classify as plants or animals
bacause they are

A. decomposers.
B. oapable of acting as both producers and consumers.

G. mioroscopic and thus too difficult to study.
D. able to build up complex foods, by making use of light
energy.
E. producers. ;
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1. In which of the following mature cell types are nuclei typically
present?

L. Mammalian erythrocytes.
B. Stomatal guard cells.
C. Tracheids.

D. Bacterial cells.

E. Sieve tube elements.

Questions 2, 3,4and % refer to the following statement and the ac-
cempanying diagrams.

Similar fragments of a certain planit tissue were placed in 1%, 9% and
15% sugar solutions reapectively. When viewed under the uicroscope
after they had reached equilibrium with the bathing solution, sirgzle
cells appeared as shown in the diagrams for the three solutions.

|

The differences shown in the three drawings are due to the [XJ of
the [ YJ. Which of the following would you substitute fe= [x]
and [ Y] respectively?

2. For X
A. Impermeability.
B. Elasticity.
C. Extensibility.
D. Semi-permeability. ;
E. Selectivity. i

3, For Y
A. Cell wall.
B. Plasma membrane.
C. Nuclear membrane.
D. Vacuole.-
E. Bathing medium.
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5.

6.

7.
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Which of the three cells shown has the highest turgor pressure?

A. 1.
B. 2.
Co 30

D. It is the same for all three.
E. It is impossible to say.

What fills the space between the cell wall and the protoplast when
a plant cell is plasmolyzed with a salt solution?

A. VWater.

B. Air.

C. Salt solution.
D. Ectoplasna.

E. Cell sap.

In a certain species each of two gene rairs is located on a dif-
ferent chromosome. For each pair, the gene may exist in either
of its two allelic forms, one of which is completely dominant
over the other. In which of the following crosses would all the

offspring be of the same phenotype?

A. Individuals both heterozygous for the two gene pairs.

B. Individuals both heterozygous for one and the same
gene pair, and homozygous recessiver for the other pair.

C. An individual heterozygous for both gene pairs, and
an individual homozygous recessive for both pairs.

D. An individual heterozygous for one gene pair and homo-
zygous dominant for the other pair, and an individual
homozygous recessive for both pairs.

E. An individual homozygous dominant for both gene pairs
and an individual heterozygous for both pairs.

In many breeds of cattle the polled condition (absence of horns)
is dominant over the presence of horns, and homozygous red cres-
sed with homozygous white produces roan (intermingled red and
white hairs) colour. Which of the following orosses will pro-
duce only horned roan offspring?

A. Pclled red x horned white.
B. Horned roan x horned roan.
C. Horned red x horned white.
D. Polled roan x horned roan.
E. Polled white x horned roan.
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Items 8, 9 and 10 refer to the following photomicrographs of divi-
ding cells from an anther taken from a flower bud, and stained to
show chromosomes. Some of the stages are duplicated.

8. When the photomicrographs are arranged in the order in which the
events they depict occur, which of the following processes do
they illustrate?

A, Fusion of nucleil in fertilization.
B. Meiogis.

C. Mitosis.

D. Zygote formation.

E. Binary fission.

9« Number the photomicrographs in their most probable order and
then select from the choices below the one that corresponds
most nearly to yours. Bear in mind that some of the stages
are duplicated.

A. 3, 4, g, 9y 119 129 149 Ty 5 69 1.
B. 13, 5y 129,4,9 109 69 8, Ty 9, 2, 1,
C. 1, Ty 8, 69 9y 149 2, 3, 139 5, 4.
D. 13, 5, 14, 11, 9, 1, 8, 6, 4, 10, 12.
E. 5, 10, 9, 8, 7, 11, 12, 13, 3, 2, 1,




o -

et ——————

10.

1.

12,

13.

14.
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What 1s the probable haploid number of chromcsomes for this

plant?

A.
De
C.
D.
E.

24.
10.
12,

6.
20.

A1l the offspring from a hooded/hooded x white/white cross inm
rats are found to be hooded. If these ¥, hooded rats are mated
together and produce litters totalling %O rats, which of the
following proportions is most likely?

A.
B.
C.
D.
E.

50 hooded : nil white.
50 white : nil hooded.
38 white ¢ 12 hooded.
24 white ¢ 26 hooded.
10 white : 40 hooded.

In a living plant cell chlorophyll absorbs light and as a resulws

A,
B.
C.
D.

E.

carbon dioxide is fixed into phosphoglyceric acid.
carbohydrates are formed

ATP is converted into ADP.

ADP is converted into ATP and hydrogen is released
from water.

oxygen 1s released from 002.

In slightly diluted sea water, the small marine wora Gunda svells
wher: deprived of oxygen and shrinks again when oxygen is sup-
plied. Vhat is the most likely explanation?

A.
B.
C.
D.

E.

Lack of oxygen results in an incomplete oxidatioen.
of waste products.

The lack of oxygen increases water absorption.
Excess water is poisonous to the organism.

When less oxygen is available, there ies not enough
energy to oppose osmotic entry of water.

An increase of surface area glves a better means eof
oxygen absorption.

razing beef cattle utilise only about 1/7th of the plant food
they eat. The intensive rearing of animals in buildings can
improve greatly on this. Which of the following factors is
least likely to affect this?

A.
B.
C.
D.
E.

Competition for food by other animals is prevented.
The animais receive less light.

There iz less loss of body weight.

Less energy is used in movement.

Special additions can be made to the diet.
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Whioh of the following would be the best way of testing the
hypothesis that two given enzymes affect the rate of a certain

reaction?

A. Try the reaction with a mixture of the enzymes at
different temperatures.

B. Purify the enzymes and then try them out on the
reaction,

C. Try the enzymes separately and together on the

reaction.
D. Try inhibiting one enzyme by dialysis.
E. Try mixtures of the enzymes in different proportiens

on the reaction.

Searetions of endocrine organs are not directly responsible
for

A. calcium metabolism,

B, secretion by the adrenal cortex.
C. changes in the uterine lining.
D. changes of body temperature.

E. general body growth.

Cebalt chloride paper is blue when dry. It gradually changes
colour to pink in the presence of water vapour. Three 1 om
square dry cobalt chloride papers were treated as followss

Phe first was fastened to the upper surface of & leaf by means of

a clip, the second to the lower surface in a gimilar way, and the
third hung free in the air. The time taken for the papers to achieve
a. standard pink colour was noted. The first took 9 minutes, the
gecond 10.5 minutes, the third 18.0 minutes.

Which of the following conclusions is justified on this
evidence alone?

A. There are more stomata on the lower surface of
the leaf than on the upper.

B. No water vapour is given off from the lower surface of
the leaf.

C. The upper leaf surface gives off more vasier vapeur
than the lower.

D. Both leaf surfaces give off weter vapour at the
game rate.

E. There are no stomats on the upper surface of the

leaf.

The mairiensnce of a constant body temperature in man invol-
ves a balance hetween production of heat and loss of heat.
Which of the factors given below least affects this balance?

A. The circulation of the blood.

B. Evaporation of water from the body surfaces.
C. Muscular ccntraction.

D. Dilation of blood vessels in the epidermis.
E., The heating of cold eir in the lungs.




-6 -

19. Lymph is forced into the vissues by

A. blood pressure.

B. the action of the liver.
C. intestinal villi. *
D.. the action of the kidney. 3
B, diffusion.

20. In an experiment with a certain plant, the photosynthetic rate per
unit of leaf area was measured at different light intensit%es. Tge
experigent was repeated at three different temperatures, 5°C, 15°C
and 25 C. An adequate supply of carbon dioxide was maintained
throughout the experiments. The graph shows the resulis.
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What factor or factors determine the photosynthetic rate im light
intensities more than 3,000 foot-candles?

1 A. Light intensity.

B. Temperature.

C. Temperature and light intensity.

D. VWater status of plant.

E. The factor can not be determined from the graph.

PLEASE TURN OVER YOUR ANSWER CARD.
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i 21. Two students tested to see whether they were of the same A.B.0.
: blood type. Each drew a small sample of blood, the samples were
& diluted with physiological salt solution and then mixed. Obser-
‘ vations under a microscope showed no clumping of the corpusocles.
They came to the conclusion that they were of the same biood
type. Which of the following is the best comment on their
conclusion?

A. The conclusion is wrong.

B. The conclusion is not in agreement with the facts of
the experiment.

C. There are not enough facts revealed by the experiment
to make the conclusion valid.

D. Owing to the employment of poor experimental techniques,
the observations prompted a conclusion in disagreement
with accepted biological science.

E. The coaclusion is justified.

Questions 22,23,24 and 25 refer to the following graphs, which show
the relationships between the carbon dioxide (CO,) utilisation by
wheat plants and the carbon dioxide concentratiofi (volume per cent)
in the outside air and the light intensity (foot candles) respec-

tively.
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22. It has been stated that the data shown in fig.?2 indicate
that, of light intensity and carbon-dioxide concentration, the
factor which limits carbon~-dioxide utilizdtion and thus photo~
synthesis, is the concentration of carbon-dioxide present in the air.
Which of the following is correct?

1 A. The statement is true according to the graph.

i B. The statement is false according to the graph.

C. The statement cannot be judged by the graph but

X is in accord with an established biological principle.

3 D. The statement cannot be judged by the graph and is

| not in accord with an established biological principle.

| E. The statement cannot be judged by the graph or by

| an established biological prineciple.
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23, It has also been stated that fig. 1 shows that if the amount of
carbon dioxide is decreased from .123% by volume and the light inten-
Bity held constant, there is an increase in carbon dioxide utilisation.
Which of the following is correct?

A. The statement is true according to the graph.
B. The stetement is false according to the graph.
C. The statement cannot be judged by the rraph but is
in accord with an estabiished biological principle.
D. The statement cannot be judged by the graph and is
not in accord with an estabiished biological principle.
E. The statement cannot be judged by the graph or by an
established biological principle.

24, The carbon dioxide content of the layer of air next to the wheat
in a cornfield on a clear warm summer day would be less than on
a 8till warm night. Which of the following is correct?

A, The statement is true according to the graphs,

B. The statement is false according to the graphs.

C. The statement cannot be judged completely by the graphs
but is in accord with an established biological principie.

D. The statement cannot be judged completely by the graphs
and is not in accord with an established biological
principle.

E. 'The statement cannct be judged completely by the graphs
or by an established biological principle.

25. The carbon dioxide content of the air is approximately 0.03%
by volume. The light intensity at noon on a clear summer day is
in the neighbourhood of 8,000 to 10,000 foot candles. Is it to
be expected, on the basis of the data given in fig.1 that the
rate of photosythesis will be limited on a warm clear summer
day by the carbon dioxide content of the air, rathexr than by
the lack of sufficient 1light? Which of the following is correcét?

A. Yes. It is supported by the data.

B. No. It is false.

C. It cannot be judged but is in accord with an established
biological principle. '

D. It cannot be judged and is not in accord with an esta=-
blished biological principle.

E. It cannot be judged from the graph or by an established
biological principle.

26. Which one of the following is not controlled by hormones? f

Water uplift in the stem.

Dovmward growth of the radicle.

Flowering under the influence of increasing day length,
Falling of the leaves of deciduous trees in autumn.
Orientation of shoots towards lateral light.

HUoQwWe
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Questions 27 and 28 refer to the following. The primary funotiom of
& kidney tubule is to reabsorb water. The diagrams show three types
of kidney tubules (nephrons).

27. Which kidney tubule (nephron) is most likely to ocour in a
desert animal?

A, A, |

B. B.

c. C.

D. It is impossible to say.

E, It will depend upon whether the animal is a herbivore
or a carnivore.

28, Which kidney tubule (nephron) is most likely to ocour in fresh-
water animals?

A,

B.

C.

It is impossible to say.

It will depend upon whether the animal is cold-blooded
or warm-blooded.

Elb.Owtb

29, Which of the following best describes the egg cell in the embrye
gac of a plant?

A, It is formed by mitosis.

B, It gives rise to the endospern.

C. It is analogous to a pollen grain.
D. It is a zygote.

E. It is a female gamete.
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30, The diagrams show the external appearance or gections of embryenic
atages of two kinds of animals. Which two kinds are they?

A.
B.
C.
D.
E.

Amphibia and reptiles.
Echinoderms and mammals.
Fish and mammals.
Coelenterates and birds.
Insects and birds.

31. In order to obtain two crops in onme growing season a farmer planted
gome seeds which he had harvested the previous week but the seeds
failed to germinate. What can be concluded from this observation?

A.

B.
C.
D.
E.

The farmer did not provide the right conditions fer
germination.

The geeds needed a longer period of maturation.

The farmer had not removed inhibiting substances.

The seeds required a period of low temperature.

The data are inadequate for a conclusion to be reached.

32, Some organisms are difficult to classify as plants or animals
besause they are

A.
B.
c.
D.
E

decomposers.
capable of acting as both producers and consumere,

microscopic and thus too difficult to study.

able to build up complex foods, by makinguse of light
energy.

producers.




-1 -

Questions 33, 34, 35 and 36 refer to the following drawings and the
desoriptive paragraph.

Drawing I to IV represent the %runks of trees:

I Light coloured trunk encrusted with lichens
IT Light smooth trunk
ITTI Dark rough trunk
IV Dark smooth trunk

a and b represent two forms of the same moth, a light speckled
form and a predominantly dark, or melanic, form.

Until about 1850 the only form of this moth thsi had been recorded z
was that shown at a. Then the dark form shown at b was reported

for the first time in woods close to what has since become a large
industrial town. By the end of the 19th century the dark form had
become quite common and now it is, in many localities, the com-

moner of the two forms, especially in the vieinity of large towns,
where it often comprises as much as 95% of the total population,
although the light form predominates in areas away from large

centres of population.

33. Which of the following best explains the appearance of the dark
specimen in 18507

A. The colourchange was induced by air pollution. !
B. The organisms adapted themselves vo the change in external ;
environment. ' _ ' ?

C. Air pollution affected the moths direotly after their |
emergence from the pupal stage.

D. A mutation, that had occurred before but had failed to |
become established, became established because 1t was
tavoured by changes in the external environment.,

E The caterpillars ate soot contaminated leaves and dark
moths developed from them.




34.

35

36

3T

- 12 -

Whioh one of the following hypotheses would be of little value
when designing experiments to investigate the problem described in

the paragraph.

A,

B.

Caterpillars from eggs laid by pure-breeding light-
coloured moths will emerge as dark-coloured moths if
fed on leaves contaminated with industrial soot.

The dark form of moths can be obtaindl by irradiating,
by means of X rays, the eggs laid by pure-breeding
light-coloured moths.

When bred in captivity under extreme conditions of
temperature or humidity the dark form proves hardier
than the light form,

The dark-coloured adults fly more strongly than the
light-coloured ones.

If paper models of the two forms are exposed in equal
numbers on a dark tree trunk, birds will peck off more
of the 1light ones than the dark ones.

The paragraph describes a case of evolution through

A.
B.
c.
D.
E.

sexual selection,

natural selection.

competition.

geographical isolaiion.

inheritance of acquired characters.

Which one of the following statements is probably NOT true of
this species of moth?

A,
B.

C.
D.
E.,

It usvally frequents woodland habitats.

It rests during the daytime on exposed tree trunks

and branches.

It is apparently distasteful to birds.

The caterpillars feed on the leaves of trees.

It will often be caught in moth traps near large towns.

The Galapagos Islands in the Pacific are believed never {to have
been connected to the mainland., In the Islands there are 14 species
of finch-like birds with no obvious relatives elsewhere in the
world. The finches vary from island to island. There is a cluse
resemblance between species in plumage, calls, nests, and eggs,

but each species differs greatly in beak modificstions according
to the diet. The species do not interbreed and do not compete for
food. It is stated on this evidence that isclation is an important
factor in the production of new species.

A,
B,
c.
D.

E.

The statement is supported by the information given.

The statement is not supported by the information given.
The statement is contradicted by the information given,
The statement is known to be false but this is not sup=-
ported by the information given.

No relevant information is given.
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38, It has becn noticed in recent years that the proportion eof inseots
surviving after exposure to certain insecticides has shown & gra-
dual increasewith succeeding generations. Of the following, whioh

i8 the best explanation?

A.
B.
C.
D.

E.

World changes in climate have provided a new environment.
Insects which have been exposed to the insecticide and
have recovered have passed on an immunity to their off-
spring.

Eliminatior of the less resistant strains gives the
resistant ones a greater chance of success.

Changes in the habits of the insects have enabled them
to survive.

The insecticide causes favourable mutations.

39, An adaptation one might expect to find in some "successful" desert
plants would be a

A,
B.
C.
D.
E.
40, Which of
A,
B.
c.
D.

E.

large leaf area and a thick impermeable cuticle.
large leaf area and a large absorbing root surface.
small leaf area and a large absorbing root surface.
small leaf area and a thin, permeable cuticle.
small leaf area and a small absorbing root surfaoe.

the following does NOT provide evidence of evolution?

Green plants can be arranged in order from simple to
ccaplex.

Fmbryos of birds, reptiles, and mammals have gill clefts
resembling those of a fish embryo.

The ancestry of animals 1like the horse can be traced
through the fossil record.

The caecum is present in all mammals including man but
is only functional in some.

The individuals within a species differ considerably one
from another.
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1. Which of these solutions is one-meolar, that is, 1 M ?

A. A solution containing 1 molecule of solute per unit
volume of water.

B. A solution containing 1 molecule of substance dissolved
in 1 mole of water.

C. A solution containing 0,1 formula weight in grams of a
substance in 100 millilitres of solution.

D. A sclution containing 0.1 gram of solute in 100 millilitre
of solution.

E. A solution containing 1 formula weight of solute in
1 millilitre of water.

2. Which one of the following formulae represents a substance
which you would NOT expect to exist under normal laboratory

conditions?
A, NgH.
B. st.
C. Si02.
D. AlClz.
E. 03.

3. If N is Avogadro's number, and the gram molecular weight or molar

weight of a compound is A, the weight of one molecule of the
compound is

A. N/A.

B. A x N.
C. 2A x N.
b. A/N.

E. 2A/%.

4. VWhat is the change in oxidation number {oxidation state,
valency) of manganese in the reaction represented by the

equation
M0, + 4 HCL —3 MnCl, + Cl, +2H,0 1
,-:' : $ .A.. 2-
:"! B. 3°
AT C. 40
'i 2 D. 50
:‘.: ' Eo 60

PR .
st B
it

|
|
|
Mﬂ. 5« When an aqueous solution of sodium iodide is.electrolysed with
kw; platinum electrodes, the main product at the .cathode (negative
5 electrode) is

|

|

|

Ao oxygen fidletules.

B. iodine molecules=,

¢. hydroxyl ions (OH J,
D. sodium atoms.

E. hydrogen molecules,
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3 g of a substence dissolved in 40 g of camphor gives the
freezing point of camphor a depression of 50°C. The molecular
depression of freezing point for camphor (1000 grams solventj
is 409G, The molecuiar weight of substance is

A. 40. ,
B. 60.
C. 80.
D. 100.
E. 120.

What is the minimum weight of NaCl that is needed to prepare 7.1 g

of chlorine? (Approximate atomic weights: Na = 23, Cl = 35.5)
A. 5.9 &
B. Tel &
c. 11.7 g.
D. 12.7 g.
B. 14.2 g.

*'{}' ‘~Q$y Anmeter

|
e ELJ Silvel@ E‘ﬂ Eé_'l E’]

Copper]y cCuSo, AqNc, Sodium NaoH
Sulphate Nitrate ~ Hydroxide

Copper strips X and L, silver strips M and N and platinum

strips 0 and P, which are equal to each other in surface

area and weight, are hung opposite eacn other inaqueous solutions
of copper sulphate, silver nitrate and dilute sodium

hydroxide respectively. They are connected in series as

the figure shows, and a constant current of 0.5 amp is sent
through for 30 minutes. '

Approximate atomic weights ¢ Ag = 108 Cu = 63.5 Pt = 195

1 Faraday = 96,500 coulcmbs; Avogadro's number = 6.02 X 1023

molecules/ g mole.

Which strip gained most welght?

A, Copper strip K.
B. Copper strip L.
C. Silver strip M.
D, Silver strip N.
E. Platinum strip P.
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Zf 9. In the periodic table group beginning with nitrogen, how do
o metallic characteristics change with increasing atomic weight?

1' A. The metallic characteristics increase.

p B. The metallic characteristics decrease and the heaviest
E | element in the group is non-metallic.

L C. The metallic characteristic does not change.

¥ D. The metallic characteristic becomes strong or weak

: ! periodically not by groups.

| E. We cannot tell because the periodic table gives no

i guide to metallic or non-metallic character.

10. If an atom of a radioactive element first emits an alpha particle
and then emits a beta particle, the nuclear charge will

F-

. decrease by 1 unit.
increase by 1 unit.
decrease by 2 units.
decrease by 3 units.
decrease by 4 units.

t-*-:iU.QW?D

1. The word "covalent" is correctly used to describe all the
strong bonds between the atoms in

A. magnesium oxide.
B. copper sulphate.
C. sodium chloride.
D. carbon disulphide.
E. nickel.

3 12. The presence of ions in a water solution of a substance is most
directly detected by

A. finding out if it conducts electricity.

B. measuring the density of the solution and comparing it
with those of the pure solute and water.

C. seeing if the solution has an electric charge.

D. evaporating the solution and testing the residue
for conductivity.

E. adding an ionic substance and seeing if there is
a reaction.

13. Which of the following series of numbers represents the electronic
structure of an element with a variable valency (oxidation state)?

A. 2,8, 7.

B. 2, 8, 15, 2.
c. 2,8, 18, 2.
D. 2, 8, 8, 1.
E. 2, 8, 18, 7.

¥
;|
b
A
i
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Questions 14 and 15 refer to a portion of the periodic _table

I I1T VIT VIIT
T U v W
X

Hypothetical elements T, U, V, W and X are located in the upper i
half of the periodic table of elements shown above. Elements j
T, U, V and W are all in the same period, with element T a |
member of group I, element U a member of group III, element V g
a member of group VII and element W the last element in the ‘
period. Element X is in the same group as element V and is

immediately below it. |

14. Which of the following comparisons of elements T and V is
correct?

A, V is more electronegative than T.
B. V is more metallic than T.
C. Atoms of V have fewer valence electrons than do

those of T.
D. Atoms of V have fewer electrons than do those of T.

E. The usual valence (combining capacity) of V is
greater than that of T.

15. Which of the following comparisons of elements V and X is
correct?

A, Atoms of V have fewer valence electrons than
atoms of X.

B. Atoms of V are smaller than those of X.

Ce V is more metallic than X.

D. V is nmuch less reactive than X.

E. V has a much higher melting point than X.

16. The boiling point of sodium chloride (formula weight 58.5) is
1413°C whereas the boiling point of carbon tetrachloride
(formula weight 154) is 77°C. On considering the formula
weights it might be expected that carbon tetrachloride would
have the higher boiling point. The reason for the observed

result is that sodium chloride is

A. a solid and carbon tetrachloride is a liquid.
B. ionic and carbon tetrachloride is covalent.
C. an inorganic substance whereas carbon tetrachloride
is an organic substance.
D. soluble in water whereas carbon tetrachloride is not.
E. Dvased upon a cubic unit lattice but carbon tetrachloride

has a tetrahedral unit structure.
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Chromic chloride hexahydrate has the empirical formula
Cr013°6H20. It exists in several isomeric forms and when one

of these isomers is allowed to react with excese of silver
nitrate in aqueous solution 2 moles of silver chloride are

Precipitated for every mole of the chromium salt. The structure
of this isomer could be represented as

. ex(E0)* + 301°
B. CrCl5(HéO)3 + 3H,0.

2+ -
c. (crc1 (320)5) + 201 + H,0.

+ -
D. (CrClQ(HéO)4) + C1 4+ 2H.0.

2
E. |C1 1 Cl
\skfc N\

Cr Cr + 12H_.0.
/\/‘1\1 2

The half life of the radioactive isotope potassium, K4d, is
12.4 hours. The activity of a sample will be reduced to 3%
of its original value after an estimated time of

A. 12.4 hours.
B. 37.2 hours.
C. 42 hours.
D. 63 hours.
E. 124 hours.

Selenium is the element below sulphur in the periodic table.
One would expect selenium to

A. be a metal with a high boiling point.

B. form a potassium oxy-salt of formule K.Se0 ..

C. burn in air to form an oxide SeO. 34

D. dissolve in nitric acid to form a salt Se(NO_)..

E., form a compound HoSe which is weakly acidic 3°4
in aqueous solution.

Which one of the following compounds can exist in optically
active forms?

?H
A. CH_CHCH_,
3 3

Bo CH QCH"CHQ CH o

3 3
OH

c. ;
HOCH_~-CH~CH OH.
2 2

D o CH3 [} CH’CHz o
OH

| ]
-CH-CH..CH..
CHy 2085

PLEASE TURN OVERYOUR ANSWER CARD.

E.
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Considering the factors which influence the strength of inter-
molecular ?&an der Waals) forces, hydrogen bonding and solubility,
gelect one each of the following compounds (A to E) in answer

to questions 21 and 22.

A. CH_-CH -CH -C3 -CH_.
3~ H,=CH,=CH,~CH,
CH
t 3
Bo CH "C"CH °
3 éH 3
3
Cc. CH_-CH -CH ~CH -CH_OH,
H3 2 2 2 2
Do CH ""CH °
3 3
H COOH
E. ¢~
0
C\\\
HOOG/ H

Which of these compounds is contained in bottle (1)?

Which of these compounds is contained in bottle (v)?

The electronegativity (electron attracting power) of a given
element on Pauling's scale can be estimatel from the electro-
negativities of the neighbouring elements in the pericdic

table. 1In gstimating the electronegativity of chlorine from
those of the elements to the left and right of it in period III,
the determining factor is that, in going to the right in

the period,

A. chemical reactivity decreases.

B. the number of filled energy levels per atom increases.
C. the van der Waals radius increases.

D. +the density decreases.

E, the nuclear charge incresses.

In a similar manner to that described in the previous question
an electronegativity value for radium (Ra) can be obtained by
using the electronegativity values of the neighbouring elements
in Group II., The determining factor in this case is that in
going down group II

A. melting point increases.

~ Be the number of filled energy levels per atom increases.
C. atomic radius decreases.
D. nuclear radius decreases.

E.

electrical conductivity decreases.




Questions 25 to 27 relate to the following potentisl snergy

diagram for the reaction Br + H2—--) HBr + H.

ENeR &Y

SN 2% 3
v

REACTIoN PATHWAY
REACTANTS —3 fRcDUCTS

25. The heat of reaction is representsd by

A. w.
B. X.
c. Y.
D. z.

E. 2Z minus W,

26. The energy of activation for the above reaction is represented by
A. w. :
B. X. |
c. Y.
D. 2Z.

E. Z minus W,

27. The activation energy for the reverse of the reaction given above
(1.e. for the reaction, HBr + H~>3Br + Hz) is represented by
A, W.
B. X.
c. Y.
D. 2Z.

E. Z plus X.

e e e T e e e ———_— s A
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28. Which of the following represents the variation of the number of ,
moleoules or atoms, ngs having energy E in a sample of a gas at '
room temper: ture?

"€ "t "¢
£ E —£
A. B. c.
"E "€
£ € |
D. E. |
29. A reaction does not take place in the dark but proceeds %

explosively as soon as exposed to light. Which is the best
explanation of this fact?

A. Light provides the energy which is released as heat
in the explosion.

B. Light initiates the reaction which then proceeds
very rapidly.

C. Light acts as a catalyst, being regenerated during
the explosion. ’

D, Light heats the unstable reactant(s) which then

explode.
E. The total reaction is endothermic and light initiates
it by supplying much more than the required energy.

30. Assuming equilibrium is reached in tbe reaction

2€0 + 0, = 2c0,, A H = ~135 kecal (The reaction
to the right is
exothermic.)

a greater yield of CO_ will be obtained by

2
A. raising the temperature and pressure.

B. lowering the temperature and pressure.

C. raising the temperature and lowering the pressure.
D. 1lowering the temperature and raising the pressure.
E, adding a catalyst and raising the pressure.

-
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320

33.

34.
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When a small speck of lead monoxide was added to a concentrated

. golution of hydrogen peroxide, the solution became hot and

eventually erupted violently. In this process large amounts of
giygen were given off. Which of the following is the best
explanation?

A. The great amount of heat is due to the release of oxygen
by decomposition of lead monovide; no catalysis is involved.

B. The reaction is catalysed by lead monoxide but unaffected.
by a rise in temperature.

C. The reaction is not catalysed by lead monoxide but is
accelerated by a2 rise in temperature.

D. The reaction is unaffected by a rise in temperature
but catalysed by products.

E. The reaction is catalysed by lead monoxide and accelerated
by a rise in temperature.

The rate of reaction of two substances X and Y is measured at
geverali concentrations of X and Y as shown in the table.

Rate of reaction millimoles/litre second | 12 36 24 |

Concentration of X moles/litre 5 15 10
Concentration of Y moles/litre 5 5 10

The xate of reaction is

L. proportional to the concentration of X but independsnt
of the concentration of Y.

B. proportional to the concentrations of X and Y.

C. proportional to the concentration of Y but independent
of the concentration of X.

D, dependent on the concentrations of X and Y but not
satisfactorily expressed in A, B or C.

E., dependent on some unspecified factors other than
concentration.

Aluninium is extracted from bauxite by

A, heating bauxite in a plentiful supply of air.

B. reducing bauxite with coke in a furnace.

C. reducing bauxite with water gas in a furnace.

D. electrolysing bauxite dissolved in sulphuric acid. ‘
E. electrolysing bauxite dissolved in melted cryolite. g

Which of the following elements ls most likely to yield the
highest oxidation state of a transition metal when combining

with it?

A. Iodine.

B. Sulphur.

C. Fluorine.
D. Phosphorus.
E. Hydrogen.




i N

35.

36.

3T.

3€.

- 10 -

On the basis of the periodic taeble, which of the following
would be described best as an oxide which is only basic?

Ao A1203.
B. CO.

C. P205.
D. NOQ.
B. CsaC.

A compound X,of the formuls CBHBO’ on par*ial oxidation gives
C5H60’ From this information, X is most likely to be

A. an alkanal {aldehyde).

B. a tertiary alkanol (alcohol).

C. an alkens (olefin).

D. a secondary alkanol (alcohol).

E. an ether.

The reaction represented by the equation
CH,CH(OH)NH~NHp —~——> cn}cﬂm-}n{2 + H,0 is an exsmple of what kind

of3 reaction?

A., Addition.

B. Polymerisation.
C. Reesrrangement.
D. Suvbstitution.
E. Tlimination.

A liquid compourid hehaves as follows 3

It reacts with sodiuu.

It rescts with acetic acid in the presence of sulphuric acid to
give a sweet smelling ester.

It is completely miscible with water.

It contains only the elements carbon, hydrogen and oxygen.

The c¢ompound is

A. definitely ethyl alcohol.
B. probably an ether.

C. probably an alcohol.

D. probably an organic base.
E. probably a carboxylic acid.
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A student wishes to see how temperature affects the solubility
of a salt in water. His method is as follows 3

He sghakes an excess of the salt with water at a known
temperature until no more appears to dissolve. He then
filters to obtain a clear solution. After weighing a portien
of this solution, he evaporates the water and weighs <+he dry
salt. He then repeats the procedure at the same temperature
as & check before proceeding to another temperature.

Which of the following is apt to cause the greatest error
during determination of the solubility at a given temperature.

A. Allowing solution temperature to change prior to
filtration.

B. Allowing solution temperature to change during
evapcration.

C. Allowing solution temperature to change at any time
during the procedure.

D. DNot using the same size of salt crystals in the check
determinations.

E. Not adding the same excess of salt in the check
determinations.

The molecular formula for an organic compound is found to be

043602. The following properties of the compound were

experimentally determined.
I. 0.1 mole of sodium metal reacts with 0.1 mole of the
compound to liberate G.05 mole of H2 gas .

II. The compound forms an ester by one step.
III. The compound is not easily oxidised.

On the basis of the above information, which of the following
is the most likely structural formula for the compound?

Ae op _cm gocn
3772 3
H
B. OH,~CH,~CH,-C~0H
C. CH.-CH-OH
L2
2 /7 2
N
5
D. CHy-CE-CH,CH

E. HO-CHz-CH = CH-CHZOH
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NATIONAL OPTION PHYSICS

t. V¥hich of the following statements involves vector quantities only?

L. Gravitational field strength is 9.8 N/kg.

B. Each solid body has weight and 1n°rt1al mass.

C. Water freezes'at 2730" X and boils at i"5 K.19

D. The charge on an electron is: e = 1.6 x 10° '7C.

E. The kinetic energy of a free falling body is equal to
the difference between its potential energy at the start
end the end of fall.

2. The ratio of the mass pf the sun to that of the earth can be
calculated from

) 2
gi gzj . EE? where Ms = mass of sun

Me = mass of earth

Re = radius of earth's orbit sbout the sun
RBm = radius of moon's orbit about the esarth

Te = period for 1 revolution of earth around
the sun

Tm = period for 1 revolution of moon sround the
earth

The following list gives wvalues for these quantities,with estimates for
the errors of measurement for each.

Re 149,500,000 km I 16,000 km
Ru 364,420 km ¥ 160 km
Te  365.3 days <+ G.1 days
Tm  27.32 days < 0.01 days

Which quantity contribuies most to the error in calculating
the value of the ratio Ms ,

f/f Ms °
S A, BRe.
“': 4 B [ J B-m [ J

C [ J Tm [ J

D. Te.

B. All contribute approximately equally.
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3. VWhich of the five systems of vectors shown has the resultant

represented by > ?
» R B
|
/t !
C
D
E

ct
(4]
2]

4. If the earth’s mass were twice as grea
revolution about the sun (assuming it
would

it i
gtayed in

A. increese 4 times.
B. increase 2 times.
C. decrease by a factor of 2.
D. decrease by a factor of 4.
BE. remain the same.




A.
B.
c.
D.
E.

5. The figure shows the respective positions which a small ball
occupled every 1/7 second after it had been shot up vertically
by a spring.Assume that the spring is compressed to the point
K and then released, and that the ball leaves the spring at P.
7 is the highest position that the ball reaches. Assume air
resistance to be negligible. :

Assuming that the acceleration due to gravity is 9.8 m/sz, what
is the acceleration of the ball at the position Y?

Zero. 2
Less than 9.8 m/s",

9.8 m/s2. 5
Greater then 9.8 m/s”,
It is impossible to say
unless the height the
ball rises is given.

®------- % Highest position of the ball
o

L

----Y Ball just left the spring

| --- X Ball on the compresseéd spring




6. A ball was released at the position K on the rail shown in the
figure. On the rail the part MN is & straight line, and the part
N O P is a circular arc with its centre at X.The ball moved along
the rail and then went off from the rail at the position P, which
is lower than X.

b —

Assuming that the friction between the ball and the rail, the
rotation of the ball and the air resistance are all negligible,
which one of the alternatives is correct?

A. The ball moved as shown in the curve 1 in the figure
running off from the circular path owing to the gravitation.

B. As there is not any resistance, it reached the same
height as the point K, but the actual path cannot be
determined.

C. As the mechanical energy of the ball changed owing tc
contact withthe rail, it d4id not reach quite the same
height as the point XK.

D. As the direction of the ball going off from the point P
is inclined to the vertical, it moved as shown in the
curve 2 in the figure.

E. As the mechanical energy is conserved, it moved as the
curve 3 in the figure.

7. A 5 kg ball moving at 20 m/s.collides with a ball of unknown mass
moving 2t 10 m/s in the same direction. After collision, the
5 kg ball moves at 10 m/s and the other ball at 15 m/s.

The mass of the second ball is

A, 2 kg.
B. 6 kg.
C. 10 kg.
D. 12 kg.
E. 30 kg.
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8. A 50 kg boy stands on a trolley of mass 100 kg. The trolley is
travelling to the right on rails at a constant speed of 6 m/s.

L SIDE VIEW
‘ vL A ;;25__ > b ms
ﬁf‘//, ’ i
, [O) Q)
' BoY JuMPS
|, PLAN ViEW o |
4 , r s
L O > b ml
——— . e

After the boy jumps sideways off the trolley at right angles
to 1t, the speed of the trolley is about

A. 3 m/s.
B. 4 m/s.
L. 6 mfs.
D. 9 m/s.
E. 12 m/s.

9. Water 2t a depth of 4.0 12 in & constant-head reservoir flows with
friction through a horiz .ntal tube and issues from the open end
with a speed of 6.0 m/s. About what fraction of the mechanical
energy of the weter is lost in friction?

? ? L — sorm -~
: 5 A, Zero.
3 { Bo 00330
. | Co 00450
l D. 0.55.

E. 0,67.
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If, in an imeginary situation, a 1 kg block of ice at 0%

is dropped from such a height that all of it is melted by the
heat generated on impact with the ground, from what height
would & 25 kg block of ice have to be dropped to melt com~
pletely, assuming that in both cases all of the heat 1is
absorbed by the ice?

A, 25 times as high.
B. 5 times as high.
C. 1/5 as high.

D. 1/25 as high.

E. The same height.

A boat loaded with rocks floats in & small swimming pool. If the
rocks are thrown overboard into the water, the level of the water
in ths pool

A. rises.

B. remains the same.

C. falls.

D. +the result depends on the density of the boat.

E. the result depends on the relative densities of
the rocks and the material of the boat.

2 g of hydrogen are in a rigid container. 2 g of another gas are
introduced, temperature remaining constant. The pressure in
the container, assuming nc chemical reaction occurs,

A, 1iIncreases by a factor of between 1 and 2.

B. doubles. _

C, 1s multiplied by a factor greater than 2.

D. remains constant.

B. may be higher or lower, depending on the deviation
of the mixture from the ideal.

4 jaxr of oxygen gas and a jar Qf hydrogen gas are at the same
temperature. The molecules of the gases have on average the same

A, velocity.

B. momentum.

C. foxrce. .
D, potential energy.

BE. translational kinetic energy.

J ke 5, b

T
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14. The three figures 1, 2, 3, give the graphical construction for
image O' of object O as produced by the thin lens I with foei
F and P,

R

\\\ Se
\\s S ] 4
~ ~ Fr (4]
1 ) = - .

<F‘\‘?*xl,,%----::f:>1

L
LSl ey & N
2 f e T~ g
0 ¥ §‘“‘*:é.f
L .

Which, if any, of these three figures are correct?

A. Figures 2 and 3 are correct.

B. TFigures 1 and 3 are correct.

C. Figures 1 and 2 are correct.

D. None of the figures are correct.
E. All three figures are correct.

15. Sound is not an electromagnetic radiation. The best evidence for
the truth of this statement is the fact that

A. audible sounds have a wavelength (in air) of about
1 m (about middie E).

B. diffraction effects can be obazerved.

C. sound can be produced by vibrating solids.

D. sound travels at 300 m/s in air.

E. sound can be refracted.
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16. ™o long narrow slits, M and N, are sources of monochromatic light
and the light waves emerging from them are in phase.

170

A secreen is placed parallel to the slits and at a distance d from
them, where 4 is very large compared to g, the distance between
them. The point G on the screen is equidistant from the mid-points
of the- two slitse.

- e W W s ar W w w W =

It there is a point H on the screen such that the difference
between the distances from each slit to H is equal %o A, where
A is the wavelength of the light, one would expect to see in

in the vicinity of H

A.
B.

C.
D.
E.

no interference pattern.

a boundary between a bright and a dark band, passing
through H.

a dark band, centred on H.

a bright band centred on H.

a white band near H.

The sketch shows the pattern of circular waves produced by a moving
gource S in & tank of water. Given that sound can be described

ae a wave motion and that the pitch of a particular sound increases
with frequency, which of the following phenomena might be predicted
from this pattern?

A.

D.

_horn to an observer by the side of

The intensity of sound from a
moving source varies inversely as
the squarc of the distance from the
source.

The pitch of & musical note from &
vibreting string varies with the
tension of ‘the string.

The sound of a passing automobile

a road drops in pitch as the car \\\
passes.

The velocity of propagation of sound
waves increases without & change in
pitch as the sound passes into a denser

medium.
The second harmonic is equal to twice

the fundamentel frequency.
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18. A soreen with a fine wedge-shaped slii (see sketch) is set up in
a plane parallel to a photcgraphic plate. Parallel, monochromatic
Jight is sent through the slit and falls on the plate.The exposed
area of the plate is a wedge

A. of the same shape and size as the
wedge used.

B. widered uniformly by diffraction.

C. narrowed uniformly by diffraction.

D, widened most at the bottom by
diffraction.

E. narrowed most at the bottom by
diffraction.

19. A ray of blue light passes through a stack of three parallel-gided
blocks made of different materials. The path of the beam is shown.
In which of the three blocks is the velocity of blue light greatest?

A, X.
B. Y.
c. 2Z. X ///
D, The velocity is the same in all /
the blocks.
E., the information given is Y l{//
insufficient to be able to say.
: /
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